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GENERAL INSTRUCTIONS 

1. Engin chouse Foremen's Duties: Enginehouse 
Foremen must have engine and Tender Air Brake equip¬ 
ment and Train Air Signal apparatus inspected and re¬ 
quired repairs made before each trip. 

2. Enginemen Reporting Work: To ensure the satis¬ 
factory operation of the engine brake and signal ap¬ 
paratus and guard against delay caused by failure of 
same, the incoming engineer should make a thorough in¬ 
spection, reporting needed repairs, and the outgoing engi¬ 
neer should, before leaving the vicinity of the engine- 
house, determine whether the apparatus is in proper con¬ 
dition to make the trip-. 

2—A. Enginemen Taking Engine; Inspecting and 
Testing: Enginemen on taking the engine, must ascer¬ 
tain by suitable tests and inspection whether the com¬ 
pressor, or compressors, the air gauges, the feed valve, 
the reducing valve, and brake valves operate properly. 
Whether the pressure regulations are standard for the 
required service: Whether the engine and tender brake 
operate property, including the correct piston travel: 
Whether there is any serious air leakage, whether main 
reservoirs are drained of water: Whether the governor 
starts and stops the compressor as it should. If any such 
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device is in a condition that would likely cause danger or 
greater delay later, do not proceed until this is remedied. 

2—B. Testing for Leaks: Brake pipe leakage on the 
locomotive and tender, with automatic brake valve on 
the lap position, should not exceed 5 pounds in one minute 
after a 5 pound service reduction. 

2-C. Firemen-s Emergency Valve: On double, cab 
(mother hubbard) locomotives an emergency valve is 
located on back boiler head within reach of the fireman 
from the tender deck. This cock is piped direct to the 
brake pipe and may be opened to apply brakes in case of 
emergency, and should be known to be in serviceable 
condition before the locomotive leaves the enginehouse. 

3. Draining and Blozving Out Equipment: Air com¬ 
pressor drain cocks must be opened and left open 
while air compressor is shut off 3 . Before leaving house, 
the main reservoirs must be drained and the brake pipe 
and signal pipe blown out. Air hose on engine must be 
blown out, immediately before being coupled to train. 
Air hose on cars must be shaken (not blown out) to 
remove dirt or snow from coupling. 

4. Starting and Lubricating Air Compressor: Before 
starting an air compressor, care should be taken that all 
drain cocks are open, always start and run the compres¬ 
sor slowly until it becomes warm and about 40 pounds 
pressure is obtained in main reservoir, which provides for 
a cushion in the air cylinder, at which time the drain 
cocks should be closed. 

The maximum speed of an air compressor should not 
exceed 120 single strokes per minute, except for mountain 
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Service Pressures 

Pusher and switching service. 70 

Freight—Double pressure feed valve. 70-*90 


* For heavy grade work. 

MISCELLANEOUS 

Pressures 


Governor valve, water raising system. 60 

Reducing valve for independent or straight air 

brake ... . 45 

Reducing valve for train air signals. 50 

Reducing valve for water raising system. 20 

Reducing valve for high speed brake. *60 

Safety valve for straight air brake. 50 

Safety valve for “ET” distributing valve. 68 

Safety valve for “PS” “LN” or “UC” pas¬ 
senger brakes. 60 


* On locomotives 50 pounds. 

6. Terminal Test of Brakes: Air brake repairmen 
and inspectors will have full charge of trains while test¬ 
ing and will use blue signals as per Operating Department 
Rules No. 26. Trains will not under any circumstances, 
be disturbed while in their charge without obtaining their 
permission. 

6-A. Yard Test Plant: When a yard brake test plant 
is available trains will, where practicable, be so placed 
when made up, as to permit of its use, and inspectors 
will use it for charging and testing trains, also, if when 
the locomotive is ready to couple on have the train 
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charged, thereby saving* time and locomotive compressor 
labor. 

Where no yard plant is available the test -will be 
made from the locomotive. When necessary to use the 
locomotive, the enginemen and trainmen will see that it 
is coupled to the tram in ample season. 

6-B. Testing Trains Charged from Yard Plant: When 
brakes are to he tested from yard plant, after bio wing- 
out yard line, couple up and charge to required pressure. 
During the time the train is being charged, inspectors 
will examine closely for defects noting carefully whether 
air hose are coupled properly; angle and cut out cocks 
open; except angle cock on rear of last car, the position 
of retaining valves; (handles down) retaining valve pipes 
and connections. During this examination they will note 
and stop all brake pipe leaks, also inspect foundation 
brake gear for defects. After the brakes have been fully 
charged, a IS pound service reduction should be made 
with the inspectors testing device, (this must have an 
air gauge attached to show the pressure charged to and 
the amount of the brake pipe reduction made when ap¬ 
plying the brakes) with the brakes held applied each car 
in the train should he carefully examined for defects, 
whether there be any triple valves that do not operate in 
service application, whether any brakes leak off due to 
brake cylinder leakage, incorrect piston travel, those more 
than 8 inches or less than 6 inches should be marked for 
adjustment later to 7 inches* Where short piston travel 
is noted it should be ascertained if brake has not par¬ 
tially leaked off. After making a thorough inspection of 
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each car in the train, the brakes should be released and 
a further inspection made to note whether or not all have 
released. All necessary repairs should be made before 
the train is allowed to depart. If during the test the 
brake pipe leakage as indicated by the inspector's test 
gauge exceeds 6 pounds per minute it must be reduced to 
6 pounds of less. 

When circumstances will permit the brakes should be 
kept charged until the road engine couples on. When 
the road engine couples on a further test must be given 
to ascertain whether the rear brakes can be applied and 
released from the locomotive. 

7. Charging Trains with the Locomotive: Where 
yard plants are not available, it is then necessary to 
charge the brakes with the locomotive as follows: En- 
gineman will have maximum main reservoir pressure 
when coupled to the train; do this by lapping the auto¬ 
matic brake valve sufficiently in advance, and upon the air 
being cut in move the brake valve handle to full release 
position and let it remain there until when it is moved 
to running position, the brake pipe hand on the air 
gauge indicates within 5* pounds of the pressure carried, 
wait in running position for 2 minutes, then make a 
kick-off movement to full release position for 5 seconds, 
returning brake valve handle to running position. 

8. Signals for Testing Brakes: Signals to engine- 
men for testing brakes must be given verbally, by hand, 
or, with passenger trains, by the train air signal from the 
foi-ward car to apply, and by the air signal from rear 
car to release. In the absence of train air signal, hand or 
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lamp signal must be given. Brakes must not be applied 
or released during a standing test until proper signal is 
given. 

9. Time Allowed for Testing Brakes: Ample time 
must be allowed to properly inspect and test air brakes 
in all trains and place them in proper working order 
before leaving terminal. 

10. Piston Travel: The piston travel with a full 
service brake application must be adjusted as follows: 


Engine Driver Brake. 4 to 6 

Engine Tender Brake. 6 to 8 

Passenger Equipment Cars. 6 to 8 

Freight Equipment Cars. 6 to S 


Before adjusting piston travel or working on brake 
rigging cut out cock must be closed, and reservoirs bled, 
except where cock is in the brake cylinder pipe, then this 
cock only needs to be closed. 

11. Outgoing Brake Test: Before a train leaves an 
originating point, where brakes have not been tested 
from a yard test plant, and a locomotive is used, pro¬ 
ceed as follows: 

When the air gauge on the locomotive indicates the re¬ 
quired 70 pounds standard brake pipe pressure, engine- 
man must on signal, make a service brake pipe reduction 
of 15 pounds. After the brake pipe discharge ceases, en- 
gineman will time brake pipe leakage with his watch, 
which must not exceed 3 pounds from 55 pounds in one- 
half minute, then follow by another reduction, making a 
total of 20 pounds. Inspectors, or train crews, must then 
make certain that all brakes have applied, that piston 
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travel is not less than 6 nor more than 8 inches, and that 
brake rigging doevS not bind or foul. Inspector or mem¬ 
ber of train crew must then give engineman proper sig¬ 
nal for releasing brakes, and see that all release. 

12. Brake Pipe Leakage: Freight trains must not 
leave originating point nor leave terminals where car in¬ 
spectors are located, and engines are changed, when brake 
2 >ipe leakage exceeds & pounds per minute this following 
a 15 pound service reduction, from standard brake pipe 
pressure, with brake valve in lap position. 

Note: See paragraph 64, long brake pipe. 

13. Reporting Condition of Brakes: A defect dis¬ 
covered during a standing test that cannot be repaired 
promptly, must be reported by inspectors or train men to 
Car Foreman, or Conductor, who will decide what action 
is to be taken. At the completion of the test, engineman 
must be informed by inspector or trainman, of the num¬ 
ber of cars in the train, and the condition of brakes. 
Conductors should also advise enginemen before leaving 
a terminal point how the train is made up, i. e., whether 
train consists of all loaded cars, all empties, or, where 
consisting of both, in what portion of the train the loaded 
cars are. 

14. Inspection of Hand Brakes a;id Retaining Valves: 
Before a train is ‘started from a terminal the inspector's, 
or train crews, must know that all hand brakes are re¬ 
leased and pressure retaining valve and angle cock han¬ 
dles are in proper position. 

15. Adding Cars to Train: Where cars are added 
enroute, make the terminal brake test inspection of such 
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cars only, but also ensure when the entire train is coupled 
that the rear brakes will apply and release from the engine 
in control, as per instructions, paragraph 16. 

16. Road Test: When locomotives are changed, or 
an angle cock has been closed for any reason, except for 
cutting off car or cars from the rear of train, an appli¬ 
cation and release test of train brakes must be made from 
the locomotive. This is to determine whether the brake 
pipe is open from the brake valve on the locomotive to 
the last brake in the train, and is made, as follows: 
When the brakes have been charged sufficiently, the en- 
gineman will, on signal, make a service reduction of 20 
pounds. When trainman or inspector at the rear car 
sees this brake apply, he will signal to release. The train 
must not proceed until the engineman is able to release 
the rear brakes. See paragraph 28-D. 

17. Running Test: A running test of brakes must 
be made with passenger trains as soon as speed of train 
permits, after engines or engine crews have been changed, 
after angle cocks have been closed, and at a sufficient dis¬ 
tance so that train can be- stopped by the hand brakes, 
before reaching ends of double track, junctions, railroad 
crossings at grade, drawbridges, meeting and passing 
points and before going down heavy grades. Such test 
should be made by applying the brakes with sufficient 
force to ascertain whether they are in working order. 
Steam should not be 'shut off when making the test. 

18. Brake Pipe Exhaust: When making a sendee 
application of a given number pounds reduction, the 
length of the brake pipe exhaust should be noted so that 
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when making- future applications of the same reduction, 
on this train, it will readily be noted, should an obstruc¬ 
tion in the brake pipe occur, or an angle cock be closed 
on the forward part of the train. 

19. Movement of Cars with Brake Inoperative: * 
Freight trains leaving an originating* point must have all 
brakes in operation unless otherwise authorized. Car 
next to engine must have brakes operative. Two or more 
cars with brakes inoperative must not be placed together. 

19-A. The movement of a car with brakes inoperative 
in passenger, express or milk trains is restricted as fol¬ 
lows : 

1. From leaving originating point of train. 

2. From being placed in train at intermediate ter¬ 

minals. 

3. From being handled next to engine or at rear 

of train. 

4. The word “Car” means all cars or dead engines in 

a train. The tender of a locomotive is count¬ 
ed as a car. 

19-B. A car having double equipment, i. e., two 
independent sets of air brakes, and one set cut out, or 
inoperative, will be considered as a non air car. 

19-C. When brake pipe becomes defective on pas¬ 
senger, mail, express or milk cars enroute, signal pipe 
may be substituted for it by coupling signal hose at each 
end of car to brake pipe hose. Engineman must then be 
notified that one brake has been cut out. 

19-D. The handling of a car with inoperative hand 
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brake is considered by the I. C. C., a violation of Safety 
Appliance Act. No car must he moved unless brake and 
staff are operative; except when crippled and in condi¬ 
tion to be moved to the nearest repair point in direction 
in which the train is moving, but must never be the rear 
car in the train. 

20. Movement of Dead Engines in Trains: Engines* 
and tenders must have air brakes cut in and operative on 
drivers, trailer, engine and tender trucks. 

20-A. Engines and tenders equipped with Westing- 
house ET or New York LT brake must have safety valve 
on distributing valve or control valve, adjusted to not less 
than 25 or more than 30 pounds. 

20-B. Engines and tenders equipped with automatic 
and straight air combined must have the safety valve in 
brake cylinder pipe adjusted to not less than 25 or more 
than 30 pounds. 

20-C. Engines equipped with ET or LT brake must 
have positive stops applied to handles of automatic and 
independent valves, to secure these handles in running 
position. 

20T). Engines and tenders equipped with high speed 
brakes without the straight air must have high speed re¬ 
ducing valves set to reduce the brake cylinder pressure 
to not less than 25 or more than 30 pounds, or must have 
a safety valve applied to brake cylinders or brake cylin¬ 
der pipe set to not less than 25 or more than 30 pounds. 

20-E. Engines fitted with power brakes other than 
air must be equipped with an air train line and connec¬ 
tions. 
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20-F. Engines equipped with ET or ET brakes must 
have the cut-out cock of dead engine feature open. 

20-G. The cut-out cock in brake pipe under the auto¬ 
matic brake valve must be closed. 

20-H. Engines with ET brake equipment, and hav¬ 
ing no dead engine feature, main reservoirs may be 
charged as follows: Both brake valves secured in run¬ 
ning position. Slack off all tension on feed valve regulat¬ 
ing spring, plug the brake pipe exhaust. In this case 
double-heading cock in brake pipe under brake valve must 
be left open . 

20-1. Air operated devices, with the exception of dis 
tributing or control valves, taking air from the main 
reservoir must have their operating valves securely closed. 

20-J. Not more than four dead engines may be 
handled in one train. There shall be not less than five cars 
between the engine hauling train and the first dead engine 
and between any two of the dead engines. 

20-K. A locomotive with power brake inoperative 
must not be moved light over any portion of the rail¬ 
road. Such engines may be hauled to the shops in 
freight trains under steam, when this can be done without 
interrupting the train line or im'paring the braking power 
of the train; otherwise they must be moved dead. 

21. Cutting Out An Air Brake: Whenever it is 
necessary to cut-out the air brake on a car on account of 
its being defective, close the cut-out cock in crossover 
pipe and bleed the auxiliary reservoir. An air' brake 
defect card Form 1029 must be filled out and attached to 
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the brake pipe near the triple valve, and must not be re¬ 
moved until the necessary repairs have been made. 

TRAIN HANDLING 

22. Freight Trains: The following method will be 
used in charging trains in which there is no pressure in 
the air brake system: 

Charging Up: Lap the automatic brake valve suf¬ 
ficiently in advance to have maximum main reservoir 
pressure when coupling to the train. Trains should be 
charged with brake valve in full release position, and 
upon returning same to running position note the brake 
pipe pressure which should be within 5 pounds of the 
pressure carried, wait in running position for two min¬ 
utes, then make a kick-off movement to full release posi¬ 
tion for 5 seconds, returning brake valve handle to run¬ 
ning position. 

23. Starting: Do not try to start until ample time 
has been allowed for brakes to release. See paragraph 
28-D. 

Freight trains should be started slowly, keep the en¬ 
gine at a very slow uniform .speed for the first three car 
lengths and don’t vary this even though a less distance 
would have started the entire train, also the speed for 
the first train length should not exceed 8 miles per hour, 
to enable the trainmen to watch for defects, stuck brakes 
or wheel sliding. 

23-A. Starting With Two Engines Ahead: With 
two engines ahead, the second engineman should allow 
the head one to start the train, or if impossible, to almost 
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stall before aiding’ him. Starting* together will cause a 
severe stress if any slack is in. 

23-B. Starting with a Helper on the Rear: With a 
helper at the rear, its engineman should be the first to 
use steam in starting, always exercising the same care as 
just directed for the engineman with but one engine on 
a train especially so where the helper alone can start the 
train. The head engineman should be prepared to start 
promptly and carefully when the slack is pushed in to the 
head end, or when it is evident that the helper is stalled. 

23“C. Engine Slipping: Excessive slipping of driv¬ 
ers causes severe shocks to draft rigging. The coupler 
springs cause the slack to change quickly, and this is 
usually followed by a severe shock with the renewed use 
of steam. Hence when slipping is probable, use sand 
and no more throttle than is necessary. The beginning 
of slipping will instantly reduce the steam pressure in the 
cylinders and with the quick and slight closing of the 
throttle then possible, will at once “Steady” the engine 
without much change of slack or loss of speed. With 
two or more engines in a train, excessive slipping of one 
will often cause the other or others to slip. 

24.' Slacking: In slacking to start a train, endeavor 
to take either a foot or two or the slack of the entire 
train, take but little if slacking the entire train will 
allow the rear end to run back, as an attempt to take all 
then will almost certainly cause damage. With a helper 
at the rear any slacking should be done carefully by the 
helper engineman, the head engineman should keep the 
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throttle open moderately, but prepared to temporarily 
ease off enough to prevent a lunge when it is started. 

25. The Independent or Straight Air Brake: While 
freight train stops should generally be made with the 
train air brakes, yet where the speed, the weight of train, 
the grade, and the time available will permit of stopping 
with the locomotive brakes only without any liability of 
sliding drivers, overheating tires or producing rough 
slack action, such use is permissible. 

25-A. Using the Independent or Straight Air Brake 
to Bunch Slack and Stop Train: The locomotive brakes 
may be used to bunch the slack in advance of an auto¬ 
matic application, or to alone make a stop, but a brake 
cylinder pressure of fifteen (15) pounds (graduated on 
in three steps) shall not be exceeded and said pressure 
shall not be held for more than one train length. If stop 
cannot be completed with the above pressure in distance 
required, train brakes shall be used to complete the stop. 

25-B. Graduating off; The Independent or Straight 
Air Brake: When stops are made by the locomotive 
brakes alone they shall be graduated off, in such a man¬ 
ner before the train stops, as to allow the adjustment of 
draft gear springs and thereby prevent the resultant harsh 
running out of slack following the stop. 

25-C. Using the Independent or Straight Air Brake 
When Stopping Trains Ascending Moderate Grades: 
When stopping a freight train with the locomotive brakes 
only, when ascending any moderate grade, reduce the hold¬ 
ing power gradually as the speed gets lower, have it 
graduated off entirely and use steam lightly a few car 
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lengths before and until stopped. To do differently, 
may, cause the slack to run back after stopping, which is 
liable to damage draft rigging especially so if the loco¬ 
motive brakes are then holding. If the train does start 
back, do not try to stop it quickly with the locomotive 
brakes, but make a light application of the train brakes. 

25-D. Do Not Use the Independent or Straight Air 
Brake Stopping Trains Ascending Heavy Grades: With 
a freight train ascending other than a moderate grade, do 
not stop it with the engine brakes only. 

25-E. The Independent or Straight Air Brake Not to 
be Used Stopping Trains When Backing Up: The loco¬ 
motive brakes shall not be used to stop a train when mak¬ 
ing back-up movements, except in switching service when 
train brakes are not controlled by engineman. 

25-F. Don't Apply Straight Air Brake Until Slack 
Adjusts Itself: In no case shall the locomotive brakes be 
applied independently before slack has had sufficient time 
to adjust itself after steam is shut off. 

26. Stopping with the Automatic Brake: Service 
braking must be governed by the condition of rails, rela¬ 
tion of brake power to the weight of the train, speed and 
grade, bearing in mind that safety is of the first im¬ 
portance. Always endeavor to maintain the auxiliary 
reservoir pressure as close to the maximum as possible for 
use in case of emergency, liable to occur at stations, as well 
as other points on the road. Attempt no “Spot Stops.” 
This means, do not endeavor to run up close to a switch 
to head in. The main object is to stop properly within 

any reasonable distance short of the switch, the water or 

< 
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coal chute. Proper stops cannot be made regularly, and 
at the same time, stop the engine at some desired spot. 
Trying to stop close to the switch, or to spot for coal 
or water, without cutting off with long trains causes train¬ 
men more work, and train delay, by draft gear damage 
that occasionally results. 

26-A. When Stopping t Reduction To Make: When 
stops are anticipated, shut off steam gradually and allow 
ample time for the engine to drift in the slack as much as 
it will before commencing to apply the brakes. At ordin¬ 
ary speeds make each stop with one application but with 
no less than two reductions. The amount of the first 
reduction should suit the speed and weight of the train 
and the steepness of the grade. It should not be less 
than five (5) to eight (8) pounds. For speeds of IS 
miles per hour and less, use 5 to 7 pounds. 

The object of using as light an initial reduction as 
practicable, is to keep the slack action down to a minimum. 
Therefore having made the first, reduction of 5 to 8 
pounds, following reductions shall be made as desired, 
but the last reduction shall be made at a speed of six to 
eight miles per hour, or about forty (40) feet from the 
stopping point, and shall be such that air will be dis¬ 
charging at the brake pipe exhaust at the time the engine 
stops. The object of this final reduction is to start the 
slack in at a time too late for it to run out again before 
the stop is completed, thereby reducing strains on the 
draft rigging and bunching the slack more or less for 
starting. Good judgment must be exercised in making 
the final reduction at the right time, for if made too early 
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the application will have time to develop additional pres¬ 
sure in the rear brake cylinders, which is liable to cause 
a break-in-two rather than prevent one. 

26-B. Use of Sand in Stopping: The continuous use 
of sand for the last eight or ten car-lengths will increase 
the holding power of the head brakes and will reduce 
liability of driving wheels sliding. Releasing the locomo¬ 
tive brakes or reducing their 'holding power at this time 
increases liability of damage to draft rigging and should 
be avoided if possible. 

26-C. Stopping Freight Trains While Using Light 
Throttle: A method that may be followed in some in¬ 
stances, and used to good advantage, is where steam is 
being used approaching the stopping point is to continue 
its use until the first reduction of the brake application 
has brought the speed down, gradually shutting off the 
steam to prevent the engine from working harder as the 
speed becomes lower, then shutting off just before mak¬ 
ing the final reduction when within 40 feet from the stop, 
as directed in preceding paragraph 26-A. The purpose 
is the same, i. e., control of the slack, the continued and 
uniform use of steam tending to prevent the slack from 
running in at the beginning of the first reduction, hence, 
from running out again, as the tendency would be to 
keep it pulled out. This is similar to the use of steam 
when stopping while backing or ascending grades. 

What method is best, will be governed more or less by 
local conditions, these being known to the engineman, he 
should employ the means that will, for the particular con¬ 
ditions, produce the best results. 
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Note: If the throttle is eased off or closed do not in¬ 
crease its opening upon beginning a brake application. 

26-D. Pusher Engine on the Rear: Where helper 
engines are used on the rear of trains as pushers, the air 
hose must be coupled from the train to the engine on the 
rear, and brakes operated on pusher engine by the lead 
engine in control of the train. Engineman on pusher 
engine must close the cut out cock in brake pipe under¬ 
neath brake valve where coupled to train, and when de¬ 
tached from the train, will open the cut out cock and 
make a service test of the engine brakes. 

Engineman on pusher engines must use a light throttle 
when stops are being made, and continue to do so until 
the train is stopped. 

26-E. Illustrating Method of Stopping Ascending 
Grades: The following will serve to illustrate the proper 
methods of stopping a freight train: 

Suppose that on an ascending grade, the locomotive 
steam power had been gradually reduced by gradually 
closing the throttle opening, the train would reduce its 
speed gradually and the slack would remain stretched 
throughout the train. If it was necessary to apply the 
train brakes to prevent a backward movement of the 
train, a light application of the train brakes would then 
accomplish this without damage. 

26-F. Illustrating Method of Stopping on Level , 
Loaded Cars Ahead: Assume a long train, having empties 
behind the loads, being stopped by the train brakes on a 
level grade and from a speed of 25 or 30 miles per hour; 
the first reduction should be from 5 to S pounds, and 

31 




brake pipe leakage which always exists more or less has 
reduced the speed to 6 or 8 miles per hour, the effect 
would be that the brakes on the empties would gradually 
pull on the slack and if no further reduction is made 
the slack would not change except to draw out more. 
Therefore, there could be no bad jerk, merely a hard pull, 
but even this would be avoided, if, when within about 40 
feet of stopping, an additional reduction of 6 to 8 pounds 
were made, (as per paragraph 26-A) the forward brakes 
would then feel it first and would start the slack in, but 
the train would be stopped before the rear brakes could 
respond to this reduction and run the slack out again. 

26-G. Illustrating Method of Stopping on Level , 
Loaded Cars on Rear: If the train were made up with 
empty cars on the head end and heavy loads on the rear, 
care should be taken that the initial reduction of brake 
pipe pressure is of sufficient amount and made at a 
distance which will insure the train stopping short of 
the desired point, for it is not desirable to make a further 
reduction of brake pipe pressure to complete the stop on 
account of the liability of damaging the equipment in the 
middle of the train, therefore, where the train is made 
up in this manner, guard against buckling it. 

Note: Where possible, the loads should never be 
placed behind the empties. 

26-H. Heavy Initial Reductions at Low Speeds: It 
is undesirable to make heavy initial brake pipe reduc¬ 
tions at low speed, unless the stop can be completed be¬ 
fore the exhaust at the brake valve ceases, the reason 
is mainly,due to the high brake shoe friction at low 
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! speed, and the more rapid application of the head brakes 

than those on the rear. 

26- 1, Making Initial Reduction: In making the ini¬ 
tial service reduction of brake pipe pressure, always move 
the brake valve handle from running direct to service 

'i position, never hesitate or loaf on lap position before com¬ 

mencing same. 

27. Backing-up Movements: When making back-up 
movements, stops should be made as follows: 

27- A. Backing-up with Locomotive on Head End: 

i With locomotive on the head end of train only, do not per¬ 

mit driver brakes to apply, keeping them off, by means 
of bleed cock or independent brake valve. Make a 
moderate service brake application of 6 or 8 pounds at 
the same time keeping* the slack of the train bunched by 
working steam, using light throttle, -until train stops. 

j 27-B. Backing-up zvith Helper Locomotive on the 

Rear: In backing up a freight train with a helper 
locomotive on the rear end of train, make the stop as 
a ' above directed. The helper engineman, will, however, 

assist in holding the slack by applying the independent or 
straight air brake. In all cases where such movements 
are made trainmen will set up caboose hand brake. 

27-C. Transferring the Handling from Head to Rear 
End- When Making Back-up Movements: When the 
utilization of air, or brake control from pusher engine is 
made necessary, this must not be resorted to except in 
an extreme necessity, when all concerned, including the 
two enginemcn and conductor having a perfect under¬ 
standing as to just what is to be done in order to pre¬ 
vent train damage or delay. 
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27- D. Reversing the Engine: An engine should not 
be reversed when the driver brake is set. With the lat¬ 
ter properly maintained it offers far more efficient means 
of stopping than does the engine reversed. 

28. Releasing Brakes: At how low a speed brakes 
can be released without liability of damage depends on 
how heavily they are applied, the amount of main reser¬ 
voir pressure, the length of the train, whether the slack 
is in or out, also track conditions (sags, humps or 
curves). No rule can care for these varying conditions; 
enginemen must therefore exercise judgment. 

Note. —Brake valve must not be placed in release run¬ 
ning or holding position while air is discharging at 
brake pipe exhaust. 

28- A. Releasing Brakes at Loza Speed: Brakes must 
not be released on long freight trains when speed of 
trains is less than fifteen (15) miles per hour, except in 
grade work when retaining valves are used. 

28-B. Running Release of Train Brakes: When 
making a running release tire locomotive brakes must be 
held applied until train brakes are released, and then 
slowly graduated off; do not attempt to use steam until 
the train brakes are fully released. 

2S-C. Release of Train Brakes After Stopping: 
When trains have been stopped the brake pipe pressure 
shall have been reduced not less than ten (10) pounds, 
with sixty (60) cars or less, and not less than fifteen (15) 
pounds on trains of more than sixty (60) cars before 
attempting a release. 

28-D. Time Required to Release Train Brakes: The 
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time required for the release of train brakes depends 
upon the length of the train, the main reservoir and brake 
pipe pressures at the time of release, brake pipe leakage 
and capacity of air compressor. Trains of less than 60 
cars should not depart until at least two or three minutes 
after brake valve is first placed in full release position, 
longer trains four minutes. 

28-E. Releasing With Automatic Brake Valve: After 
a service application, the proper way to release brakes 
on freight trains of from 35 to 100 cars is to 
use release position for fifteen (15) seconds, running 
(or holding) position for thirty (30) seconds, then make 
a three (3) second Kick-off to full release position and 
then return brake valve to running position. With “ET” 
equipment, make the first return from release to holding 
position, then after the Kick-off movement graduate off 
the locomotive brakes by movements from holding to 
running position. An exception to the above is made 
when releasing brakes from a ten (10) pound reduction 
on trains of less than forty (40) cars. In such cases 
the brake valve handle should be left in full release posi¬ 
tion about ten (10) seconds, instead of fifteen (15), as 
explained above. 

When engines are equipped with the G-6 brake valve 
and straight air brake (A-l Brake equipment) the 
straight air brake should be applied just before the auto¬ 
matic brake valve is moved to full release position. 
After making the Kick-off movement with the automatic 
brake valve, the locomotive brakes should be graduated 
off with the straight air brake valve. See 28-B. 
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28-F. Time to Remain in Full Release, Following 
Cutting Off for Coal, Water and Switching: To re¬ 
lease promptly after making couplings, following cut¬ 
ting off for coal, water or switching, the main reservoir 
pressure should be high; insure this by lapping the auto¬ 
matic brake value sufficiently in advance to have maxi¬ 
mum pressure when coupling is made. B) r use of the 
Independent or straight air brake on the locomotive, con¬ 
trol the engine and cars if practicable while moving to 
make coupling. Brakes on cars that may be attached to 
the locomotive should be applied with a full service re¬ 
duction before the angle cocks are opened, and held ap¬ 
plied until cut in to rest of train. The brakes should 
then be released and recharged by moving the automatic 
brake valve to full release position (trains of 35 to 100 
cars) for twenty (20) seconds, then to running position 
for thirty (30) seconds, this followed by a Kick-off move¬ 
ment to full release position for three (3) seconds. 

28-G. To Release When the Brake Pipe Is Empty: 
To release when the brake pipe is empty, such as follow¬ 
ing burst air hose, break-in-twos, etc, with trains of 35 
to 100 cars, the brake valve handle should be left in full 
release position for thirty (30) seconds instead of twenty 
(20) seconds as explained in 28-F. 

Note carefully , that the foregoing refers only to re¬ 
leasing, and that it does not apply when recharging down 
grades, where to observe it would result in loss of pres¬ 
sure. For releasing and recharging on descending 
grades, see Instructions on Grade Braking . 

28-I-I. Do Not Release Brakes on Long Trains After 
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Emergency: Do not release brakes on long freight trains 
after emergency action, no matter how high the speed 
may be. In case the brakes are applied from the train, 
lap the brake valve, shut-off, and ascertain the cause: A 
hose may have burst, the train may have parted, or the 
conductor’s valve may have been opened. 

28-1.— Making the "Kick-Off” Movement with Brake 
Valve When Brakes Are Fully Charged: Making the 
“kick-off” movement with the brake valve when the 
brakes are fully charged is undesirable, as it is liable to 
overcharge the head brakes and cause them to apply and 
stick. With proper releasing it is rare that any brake 
fails to release or finally re-apply. 

28-J. Locomotive Brake Creeps On: The loco¬ 
motive brake sometimes applies lightly, ( ET equip¬ 
ment) or creeps on, with both brake valves in running 
position. The brake cylinder pressure developed may be 
sufficient to cause overheating and loosening of the driv¬ 
ing wheel tires, without effecting the brake cylinder 
gauge, as a brake cylinder pressure of 2 pounds will 
force the piston out and bring the brake shoes against 
the wheels. Yet, no pressure would be shown by the 
brake evlinder gauge hand. The brake applies with both 
brake valves in running position, not because of any 
disorder in the distributing valve, but generally on ac¬ 
count of an overcharge in pressure chamber, during a 
release of train brakes and the failure of the enginemen 
to properly make the " kick-off ” movement with auto¬ 
matic brake valve. Again it may be brought about by a 
sluggish acting feed valve that does not open up promptly 
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and supply the brake pipe leaks. The unsupplied brake 
pipe will cause the equalizing portion of the distributing 
valve to move to service position and allow pressure 
chamber air to pass to the application cylinder, which will 
move the application portion and apply the brake. 

The brake should be released by a quick movement of 
the automatic brake valve to full release and then to 
running position in order to force the equalizing por¬ 
tion of the distributing valve to release or normal posi¬ 
tion. To guard against the creeping on of engine brakes, 
while on the road the occasional moving of the independ¬ 
ent valve to release will prevent overheating tires. But 
always release with the automatic brake value as above 
directed. 

29. Terminal Test of Passenger Trains: As soon as 
the locomotive is coupled to the train and the required 
brake pipe pressure is equalized throughout the train, the 
engineman upon request or signal from a trainman or in- 
spectoi shall make a 25 pound service application of the 
biakes, and hold them applied until the trainmen or 
inspectors shall have examined the brakes on each car. 

If the trainman or inspector finds that the brakes 
have applied properly, he shall signal for the release of 
the brakes from the rear end of the train to the engine- 
man (by communicating whistle signal), who shall re¬ 
lease the brakes. A test of the brake is not complete 
until the trainmen or inspectors have examined the brake 
on each car, to know that they have released properlv, 
after which they must report to the engineman the con¬ 
dition of the brakes. 

38 




30. At Division Points or Division Terminals: Where 
engines are changed or a change is made in make-up of 
trains, make tests as follows: 

30-A. Changing Engines and Testing: After the in¬ 
coming enginemail has made the usual station stop, he 
will reduce the brake pipe pressure sufficiently to make 
a total reduction of 25 pounds. The inspectors will go 
over the train, and in addition to their other duties, they 
will note the piston travel. When the outgoing engine is 
attached, the engineman will release the brakes and upon 
signal from inspectors, or trainmen, will make the usual 
25 pounds reduction of brake pipe pressure (it will not 
be necessary for outgoing engineman to wait until maxi¬ 
mum pressure is obtained before making this test), and 
when inspector at rear of train sees the brake applied on 
the rear car, he will signal for the release of the brake 
by communicating whistle signal. If brakes release, it 
will indicate that no angle cock has been left closed in 
brake pipe. 

In making the usual release following a terminal 
test, if all brakes fail to release properly, inspector or 
trainman will have the engineman repeat the test as may 
be required, instead of bleeding the auxiliary reservoirs. 

The inspectors should be careful, however, to note 
that Id rakes are not being held applied by retaining valve 
in holding position, or hand brakes set. 

31. Smooth Handling: Smooth handling of pas¬ 
senger trains requires that slack must never be changed 
suddenly. The action of the brakes in changing the 
slack will be most severe at low speeds. Therefore, avoid 
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any heavy reduction when speed is low. Similarly, start¬ 
ing quickly, slipping drivers, or taking slack harshly will 
cause shocks that are disagreeable to passengers and 
damaging to equipment. For this reason do not open 
throttle until brakes are released. Then open it gradually. 

While time is an important factor in the maintenance 
of schedule, smoothness of operation should not be sacri¬ 
ficed for the small amount of time that can be saved in 
starting and stopping. 

32. Taking Slack of Passenger Trains: When it is 
necessary to take the slack, close throttle, apply the inde¬ 
pendent or straight air brake; reverse the locomotive; 
and graduate off the independent brake. Use steam if 
necessary, to close in all train slack. 

32-A. Slack on Grades: If, on an ascending grade 
or at a point where the train must be backed to a favorable 
place for starting, while working steam, make a brake 
pipe reduction of 6 to 8 pounds. Work steam moderately 
until stopped so as to have all slack closed in. Reverse 
the engine; start release of the brakes (before attempting 
a release make a total reduction of 15 pounds) and at 
the time when experience indicates that the brakes are 
releasing, say about 6 to 8 seconds, start to use steam 
but as carefully as consistent with starting the train and 
avoid damaging shocks. 

33. Sc mice Stops , Passenger Trains: To properly 
make service stops with the least liability of wheels slid¬ 
ing and to avoid disagreeable shocks, the two application 
method should be used when the train speed is above 40 
miles per hour, as follows: 
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Steam should be gradually shut off early enough to 
allow the slack in the train to adjust itself before making 
the initial brake pipe reduction, which shall be 6 or 7 
pounds to get the brakes applied and settle the slack in 
the train before heavy brake cylinder pressure is devel¬ 
oped. Further reductions may follow as required. When 
the speed is reduced to IS or 18 miles per hour, move 
brake valve handle to full release position long enough 
to start all triple valves to release (2 or 3 seconds for 
train of 6 to 12 cars), then return brake valve handle to 
service position until the equalizing piston responds 
(brake pipe exhaust opens), then to lap until the final 
application is desired. The second application should be 
a light one to ensure a smooth stop, and if train consists 
of 7 or more cars do not release the second application 
until after the train has stopped. 

34. Low Speed Stops: When making stops at low 
speed, allow sufficient time between shutting off steam 
and starting the brake applications to permit the slack 
to adjust itself. 

35. Spot Stops: When necessary to move a few feet, 
as for making a “spot stop,” the brake application should 
be started as soon as the engine begins to move, instead 
of waiting until the stopping point is reached and then 
using the emergency position. The mistake is frequently 
made of waiting too long, before beginning the applica¬ 
tion, or not having the brake pipe and auxiliai ies equal¬ 
ized after releasing before moving and making another 
application. 
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Note: When making stops at low speed or moving 
a passenger train for spot stops, as for coal or water, 
good results will follow where a light throttle is used 
while braking and to entirely close the throttle when 
stopped. 

When switching at passenger stations, signals should be 
given in time for the engineman to properly control his 
speed when coupling on. 

36. Releasing With Seven or More Cars: When mak¬ 
ing service stops with passenger trains of 7 or more cars, 
brakes must not be released after final application until 
train has stopped, while trains of less than 7 cars may 
have their brakes released just before stopping, provid¬ 
ing the total brake pipe reduction is 10 pounds or over. 
If less than 10 pounds hold the brakes applied until 
stopped, then increase to 10 pounds before releasing. 
When double heading the same rules will apply, but under 
no circumstances must engineman on leading engine re¬ 
lease brake on second application until train is stopped. 

36-A. Releasing Brakes—Hove Long to Remain in 
Release: Release of train brakes must not be attempted 
until a reduction of 10 pounds or more has been made and 
the brake pipe discharge closes. Running position of the 
brake valve should not be used for releasing brakes, on 
the contrary, when it is desired to release, automatic brake 
valve handle should be placed in full release position, and 
at the proper time returned to running position, and then 
after waiting seven (7) seconds, make the “Kick-off” 
The time to stay in full release position depends on length 
of train, amount of brake pipe reduction made, and the 
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main reservoir pressure, however, the minimum length of 
time would he one second from one to five cars, two to 
three seconds, six to twelve cars, four to five seconds on 
long express or milk trains. But in no case long enough 
to raise the brake pipe pressure above the feed valve ad¬ 
justment. 

36-B. Releasing Brakes After Emergency Application: 
To release brakes after an emergency application, place 
automatic brake valve handle in release position and leave 
it there until brake pipe pressure is restored to the setting 
of the feed valve, then to running position. 

36-L. The “Kick-Off: The “Kick-off” consists of 
moving the handle of the brake valve from running posi¬ 
tion to release for a second and then back to running posi¬ 
tion. When release position is used to release train brakes 
in passenger service, it should invariably be followed by 
the ‘Kick-off” about seven (7) seconds after returning 
to running position. 

36-D. Use of Sand, Passenger Service: Do not use 
sand while braking on good rails, except in emergencies. 
Bse sand to prevent wheel sliding on slippery rails, start 
it flowing before the brakes are applied for service appli¬ 
cation, and immediately after the brakes are applied for 
emergency applications, continuing its use to the stop. 

37. Emergency Stops: In an emergency, where life or 
property is in danger, move the brake valve quickly to 
emergency position and leave it there until the train stops. 
As emergency application produces maximum braking 
force, it may cause shocks and slid flat wheels; hence, may 
be used only to avoid injury to persons and damage to 
proper!}’. 
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38. Slow Downs, Passenger Train Service: While 
still working sufficient steam to keep the slack well out 
of the train, make a brake pipe reduction of about 7 
pounds. After the exhaust closes, follow by further 
reductions as required to obtain the desiied low 
speed. To insure a prompt and certain release of 
all brakes the reduction must total 10 pounds before 
attempting to release. If less, add the needed amount 
just before releasing, but do not release before the service 
exhaust ceases. 

Note: Conductors must notify enginemen when the 
train is not handled smoothly. 

39. Brakes Sticking, Passenger Trains: One cause 
for brakes sticking is failure to release, due to attempting 
to release a lighter application than is authorized. 

39-A. Stuck From Reapplying, Failure to "Kick-off:” 
Another cause is brakes reapplying on the locomotive or 
the head end of the train after releasing, and a failure to 
make the “Kick-off.” 

39-B. Hozv to Release Stuck Brakes: If stuck brakes 
are noted on a running train that is fully charged, the 
best way to release is to make a reduction of 10 pounds, 
wait until the service exhaust ceases, then make the regu¬ 
lar release, followed by the “Kick-off.” 

40. Backing Train Movements, Passenger Trains: 
When backing train, such as through cross-overs, out of 
side tracks, etc., operate the locomotive and train brakes 
as directed in Paragraph 27-A. 

41. Back-up Hose: The back-up hose provides for 
the application of brakes from the rear end of a train. 
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Opening its valve suddenly, as should be done only in 
case of an emergency, will cause quick action. For a 
service application the valve should be opened slowly, yet 
fast enough to drive the brake pistons out, and the open¬ 
ing should be gradually increased until the desired hold¬ 
ing power is obtained. 

Maintaining the discharge will keep the brakes applied, 
and stopping it will result in the brakes releasing and re¬ 
charging, owing to the handle of the engineers’ brake 
valve being in running position. 

41-A. Testing Back-up Hose Before Backing Up: 
Before backing train when back-up hose is used, a brake 
test must be made by making an application from the 
back-up hose, and the engineman will signal to the train¬ 
man when the air gauge indicates a reduction of brake 
pipe pressure has been made. 

41-B. Position of Engineers' Brake Valve and Use In 
Backing Up: When making such backing movement, 
engineman will carry the automatic brake valve in running 
position. The only exceptions is that the engineman will 
apply the automatic brake whenever necessary to ensure 
the safety of the train, and will release the brakes in the 
usual manner, as soon as any stop is completed. 

41-C. Backing Long Freight Trains: When backing 
long freight trains, in transfer or other service, all 
ordinary braking must be done from the locomotive in 
control. With such trains do not use the back-up valve 
except to avoid danger and then with all care that the 
conditions will permit, as its use is liable to cause severe 
draft gear and lading damage. 
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42. Brakes Applied From Unknozvn Cause: Should 
the brakes apply from an unknown cause, it indicates 
that a conductors' valve has been opened, a hose has 
burst, or other serious brake pipe leak has occurred, or 
the train has parted. In such a case close the throttle 
immediately, lap the automatic brake valve, and leave it 
on lap until the train has stopped, and the signal to re¬ 
lease has been given. The engineman should be advised 
of the cause before proceeding. The engineman must 
assist the trainmen in avoiding delay in locating burst 
hose, or other similar cause, by admitting enough air back 
through the brake pipe at intervals to help locate the 
defect. 

43. Detaching Locomotive From Train , or Air Brake 
Becomes Inoperative on Grades: If a locomotive is de¬ 
tached from a train, or the air brake becomes inoperative, 
trainmen will be governed as follows: 

43-A. On Ascending Grades: On ascending grades 
promptly apply the hand brake on each car, beginning 
with the rear car in the train, and if necessary block the 
wheels. 

43-B. On Descending Grades: On descending grades, 
train must be secured in the same manner, commencing 1 
the hand brake operation on the first car in the train. 

43-C. Brake Test Before Starting: Before starting 
and before releasing hand brakes and removing any block¬ 
ing from the wheels that was necessary, wait a sufficient 
time for all auxiliary reservoirs to fully recharge. A 
test of the air brakes must then be made before starting. 

44. Double Heading: With more than one loco- 
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motive, control the train brakes from the head locomotive 
and have air signal (if engine is so equipped) connected 
to and operative on it. The cut-out cock underneath the 
biake valve in the brake pipe on other locomotives must 
be closed, and air compressors kept working. 

44-A. When Coupling Helper On: When a train is 
to have a helper locomotive coupled on ahead, the regu¬ 
lar engineman will apply the train brakes with a 25 
pound brake pipe reduction before the helper couples on, 
and close the double heading cock under automatic brake 
valve. The helper engineman will, after coupling, release 
the brakes and make brake test, as per Paragraph 16. 

44-B. When Helper is Cut Off: When a helper loco¬ 
motive ahead is to be cut off, its engineman will apply 
the biakes with a 2o pound reduction. The regular 
engineman, then in charge, will release them and make 
the brake test as per Paragraph 16. 

44-C. Do Not Cut in Brahe on Any But Plead Loco¬ 
motive Except for Emergency: The automatic brake 
valve on other than the head locomotive, must not be cut 
in at any time, or for any reason except for a plainly 
needed emergency application, of which the head engine- 
man is unaware or unable to make. 

44-D. If Conditions Require Change of Brahe Con¬ 
trol: If any condition , arises in either passenger or 
freight service that necessitates change of brake control, 
stop, have a full understanding, change control, and 
insure by a brake test that the other engineman has full 
conti ol before proceeding. Change the locomotive from 
which the biakes are controlled to the head at the first 
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siding if the brake pipe of the defective locomotive can 
be used. 

, 44-E. Starting Trains When Double Heading: In 

starting the train with two locomotives ahead, commenc- 
| ing to use steam at the same time will cause severe shocks 

and damage, therefore, the second engineman must not 
use steam until the head engineman has started the entiie 
train, or has done all he can to this end. Follow the same 
order where use of steam is required while running. 
Braking with two locomotives ahead must be done with 
more'than the usual care, to avoid rough handling, this 
because of the additional weight and slack at the head 
end, and, usually the extra length of train. 

44-F. Making Switching Movement with Two Loco¬ 
motives: When two or more locomotives are coupled and 
making a switching movement to or from the train, the 
leading locomotive, which is to be in charge of the train 
on the road, shall operate the air brakes on both when 
making such movements. When two or more locomotives 
are coupled, moving light over the road, the aii biake will 
be operated from the leading locomotive in the direction 
they are moving. 

GRADE BRAKING 

45. Grade Braking, Safety in Grade Work: Safety 
in grade work, insofar as braking is concerned means 
recognition of the fact that the “down hill push” of the 
grade, which increases with its steepness and the load, is 
always acting to start a locomotive or train, and to m- 
| crease its speed when running: That this offsets part of 
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the braking power, all of which would be effective in 
stopping the train on a level track. That speed is very 
important, higher speed both decreasing the brake shoe 
friction or holding power and increasing the brake work 
to stop. Twenty (20) miles per hour compared with 
ten (10) miles per hour requires about four times the 
brake work to stop the train, at thirty (30) as compared 
with ten (10) miles per hour, the work would be nine 
times as great. 

45-A. Safety end Speed Beginning Descent: Although 
standing brake tests with knowledge of results, as to 
number of cars in the train, the number of good brakes, 
etc., are necessary before starting, yet the ability to con¬ 
trol or stop a train as indicated by this must be for the 
sake of safety, confirmed by the first few applications 
after passing the summit. Speed should be kept low 
until this is determined, and later governed accordingly. 

46. Brake Test at Summit: Before descending heavy 
grades, and as covered by time table, rules and general 
instructions, freight trains must be stopped by air brakes, 
and when the stop is made, the trainmen will examine the 
brakes to see that they are applied throughout the train; 
brakes will then be released from the engine, after which 
retainers must be turned up where rules require, and air 
pressure fully restored before the train is started. Brake 
pipe pressure and main reservoir pressures must be main¬ 
tained as per paragraph 5. 

47. Use of Retaining Valves on Loaded Trains: If 
the train consists of loaded cars all retaining valves must 
be turned up before commencing the descent, and so remain 
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until train has descended the grade, unless it is found that 
some of the wheels are becoming overheated, when re¬ 
taining valves on those cars must be turned down. If the 
retaining valves when they are all up, cause too much 
braking power, turn enough of them down to let the 
train proceed safely under the control of the engineman. 

47-A. Use of Retaining Valve on Mixed Loads and 
Empties: If the train consists of loads and empties, it is 
advisable to turn up those on all loads and every second 
or third on empty cars. 

47- B. Use of Retaining Valves on Other than Grade 
Specified in Timetable: On grades other than those cov¬ 
ered by timetable, rules or general instructions, engine- 
men will advise trainmen the number of retaining valves 
to be used to safely control the train. 

47- C. Turning Down Retainers: In turning down 
retaining valves to allow train to start, or at foot of grade, 
trainmen should commence turning them down from the 
rear working towards the head end. 

AS. Speed on Descending Grades: Trains should 
begin the descent of a heavy grade at low speed and the 
air brakes should be applied as soon as the train begins 
to accelerate; this to determine the effectiveness of the 
brake, and also the holding power of the pressure retain¬ 
ing valves when a release is made. 

48- A. Keeping Speed Low for First Mile of Descent: 
Keep the speed below 15 miles per hour for the first mile 
of descending grade to determine if the air brake force is 
ample to safely control the train. 

dS-B. Brahe Efficiency on Grades: The efficiency of 
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the brake as indicated by the first few applications after 
beginning the descent, and while speed is yet low, must 
be the factor in determining whether the maximum al¬ 
lowable speed for that grade shall be attempted with that 
train. If the brakes do not seem to be amply efficient the 
speed must be kept low, remembering that a train moving 
at 10 miles per hour is about 4 times harder to hold than 
when moving 5 miles per hour, and only one-fourth as 
hard to hold at 10 as if moving 20 miles per hour. 

49. Safe Pressure Descending Grades: If at any 
time while on the grade the engineman finds the brake 
reserve insufficient-—as will be indicated by necessity for 
making more than a IS pound brake pipe reduction, or 
inability to fully recharge before a train begins to ac¬ 
celerate materially—he shall immediately call for hand 
brakes and apply -the air brake fully for the purpose of 
bringing the train to a full stop. 

49-A. Stopping Account , Insufficient Air Pressure 
and Insuring Safe Movement: After a train which is 
stopped on account of insufficient air brake reserve to 
safely control it is fully recharged, and it is understood 
between enginemen and trainmen that the latter will use 
a sufficient number of hand brakes to insure safe control, 
the train will proceed. Hand brakes should be alternated 
to prevent excessive wheel temperatures. 

50. Method of Braking on Grades: No fixed rule 
can be made to cover the amount of reduction that should 
be made during each brake application, as different trains 
hold differently; but the engineman can determine by the 
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result of the first few applications about how much brake 
power will be required to produce these desired results. 
Speaking- generally, the brakes should be applied each 
time the auxiliaries are recharged and the “one reduc¬ 
tion” method must be used. This is done by making a 
sufficiently heavy brake pipe reduction to prevent the 
speed from increasing or reduce it the required amount. 
When releasing brakes and recharging auxiliary reservoirs 
the brake valve handle must be left in full release posi¬ 
tion until the brake pipe pressure is fully restored, before 
returning it to running position. To avoid overcharging 
the head brakes, it is necessary in handling freight trains, 
if time permits, after the brakes have been released and 
brake pipe pressure entirely restored, to move handle to 
running position for 7 to 10 seconds, then make the 
“kick-off” movement before commencing the next ap¬ 
plication. 

Si. Short Cycle Method of Grade Braking: After 
passing the summit and before the train speed exceeds 
15 miles per hour make a brake pipe reduction of 8 to 
10 pounds, and as soon as the brake pipe discharge ceases, 
and the train commences to slow down, the brake valve 
handle should be moved to full release position and 
brake pipe pressure restored. As soon as the train starts 
to gain in speed, make one reduction as before, and when 
the exhaust ceases at the brake valve and train starts to 
slow down, release and recharge. This method should 
be followed until the foot of the grade is reached. 

With the short cycle method the brakes will be found 
to be more responsive and the train control more flexible 
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than the old method of long holds. This is because the 
frequent applications tends to make each brake do its 
share, while the frequent releases keeps the auxiliaries 
charged as near the maximum pressure as possible, thus 
insuring greater train safety. 

52. Driver Brakes on Grades: Under no circum¬ 
stances should the driver brake be used continuously down 
long heavy grades to an extent at all likely to overheat and 
loosen tires. It may be used occasionally at the most 
difficult places to assist in holding the train while re¬ 
charging or when descending grades with light engines. 

53. Stop on Grades: Where a stop is made on a 
heavy descending grade, apply the independent or straight 
air brake (handle of independent or straight air brake 
valve to be in application position), release and recharge 
the train brakes and if stop be of lengthy duration, train¬ 
men should immediately apply hand brakes to secure the 
train. 

54. Detaching Locomotive from Train on Grades: If 
for any reason locomotive is to be detached from the 
train a sufficient number of hand brakes must be set up 
to insure the train being held, before the locomotive is 
cut-off. See 43-A and 43-B. 

54-A. Don't Release Hand Brakes Until Engineer 
Whistles Off Brakes, or Until Full Pressure is Obtained: 
Under no circumstances should hand brakes be released 
until the engineman whistles “Off Brakes.” A train must 
not be allowed to start from the summit,' nor following 
any stop while descending the grade, until charged to the 
pressure prescribed for the grade. 
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55. Train Parting on Descending Grade: When 
descending heavy grades, if the train should become 
separated by accident or otherwise, the angle cocks on 
each portion of the train where separation occurs must 
be closed and that portion of train not attached to the 
locomotive secured with hand brakes, commencing at car 
at the lowest portion of grade. 

55-A. Tram Parting on Ascending Grade: On heavy 
ascending grades, trainmen must watch carefully to pre¬ 
vent, by prompt application of hand brakes, detached por¬ 
tion from starting backwards in case the train parts. 

56. Setting Out Cars; on Grades: In setting out cars 
on grades, see that the air brakes are entirely released 
by bleeding the auxiliary reservoir pressure, before apply¬ 
ing the hand brakes fully when the cars are detached. 
Otherwise the cars may start when the air leaks off. Ap¬ 
plying the hand brake with the air brakes set may result 
in a broken hand brake chain when the air leaks off. If 
not, it will render the hand brake hard to let off. Block 
the wheels if necessary. 

57. Wheels Overheating or Sliding on Grades: While 
trains are in motion on descending grades, trainmen must 
watch out for signs of wheels overheating or sliding, 
as liability of wheel sliding is greatest on starting, 
and particularly so after a heavy application when retain¬ 
ing valves are in use. Hence, the train should be held 
until at least three minutes after the train brakes are re¬ 
leased so that retaining valves may blow down; even then, 
on starting, trainmen should inspect from the ground for 
wheel sliding, and enginemen should keep speed low 
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enough for trainmen to get on safely. A stopped-up re¬ 
taining valve vent port is liable to cause wheel sliding or 
excessive heating. Where excessive holding power indi¬ 
cates this fault, observe whether the valve blows strongly 
at this port when brakes are being recharged. If not, 
and the port cannot be opened with a pin, cut out that 
retaining valve (handle down) if necessary to prevent 
excessive heating or wheel sliding. 

58. Hand Brakes: While descending grades train¬ 
men should not apply hand brakes on any car having air 
brakes operative, unless called for by the engineman, ex¬ 
cept to hold trains during stops, when sufficient hand 
brakes to hold the train must be applied as soon as the 
stop is completed, and the circumstances require it. 

59. Locomotive Air Gauges: The engineman should 
frequently observe the air gauge to guard against the 
pressure becoming too high, or too low. He should also 
observe the air gauge during the brake operation to note 
the effect of the brakes with different brake pipe reduc¬ 
tions, and also the amount and effect of brake pipe leak¬ 
age, as well as the amount and rate of rise in brake pipe 
presure while releasing brakes. 

When one gauge is used on a locomotive, the black 
hand indicates equalizing reservoir pressure and brake 
pipe pressure at all times, except during a service appli¬ 
cation, and the red hand main reservoir pressure. 

When tzvo gauges are used, the black hand on the 
larger one indicates equalizing reservoir pressure, the 
red hand main reservoir pressure. The black hand on 
the other or smaller gauge indicates brakes pipe pressure, 
and the red hand brake cylinder pressure. 
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With the brake valve handle in release position, the 
two hands on the larger gauge should correspond, as well 
as the black hand on the small gauge. If a difference of 
over three pounds is noted, report the gauges for test. 

S9-A. Caboose Air Gauges. As all cabooses are 
equipped with air gauges, conductors and trainmen are 
required to use this device as an additional precaution 
against danger from low air pressure which may be due 
to a closed angle cock, or an obstruction in the brake 
pipe. 

Note particularly whether it indicates ample air pres¬ 
sure at times when such may be needed, and take prompt 
steps to locate the cause and render assistance, where it 
does not. This is particularly important when descend¬ 
ing grades. 

Where the grade requires the frequent use of the air 
brakes to control the speed, following a stop, the train 
must not be allowed to proceed until full pressure is re¬ 
stored. This implies using hand brakes if necessary to 
hold the train while recharging. Also in case of a heavy 
reduction in brake pipe pressure without a corresponding- 
decrease in speed, at once aid with hand brakes without 
waiting for same to be called ; for. 

If it is observed that with different locomotives, the 
caboose gauge varies over 5 pounds from the pressure 
that is shown on the locomotive gauge when engine is 
attached to caboose, report the gauge to be tested. 

60. Pressure Retaining Valve: This valve is located 
on the end of the car near the hand brake wheel. It must 
be used on grades where it is necessary to hold the brakes 
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applied while recharging the auxiliary reservoirs, and to 
hold the slack of the train when operating conditions re¬ 
quire. It is connected by a small pipe to the triple valve 
exhaust port and through it the air is exhausted from the 
brake cylinders when the brakes are released. When the 
handle is pointing downward the port is fully open; when 
up or horizontal (crosswise the pipe) a certain portion of 
the air is retained in the brake cylinder after the triple 
valve is in release position. Some cars are equipped with 
the three position retaining valve, in which the third posi¬ 
tion, midway between horizontal and vertical, known as 
the 45 degree position, retains a higher pressure in the 
brake cylinder than the horizontal (crosswise) position. 
See questions and answers for different types of re¬ 
tainers. 

60-A. Responsibility of Conductor on Use of Retain¬ 
ing Valves: On trains descending heavy grades as speci¬ 
fied in time table rules, the conductor will be held re¬ 
sponsible for knowing that the handies of the pressure 
retaining valves are in the proper position. 

60-B. Trainmen’s Duties on Use of Retaining Valves: 
Trainmen will set these valves for use when necessary, 
and must change them back to vertical or normal posi¬ 
tion as soon as their use is no longer required. Neglect 
in this will cause the brakes to drag, and may cause dam- 
age rto wheels. 

61. Conductor’s Valve, Its Use and Purpose in Emer¬ 
gencies: The conductor’s valve is merely a valve of suit¬ 
able design for applying the brakes from inside the car 
or a caboose, and has the same effect as opening the rear 
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angle cock. It is therefore nothing more than an emer¬ 
gency device and should not be used under any other cir¬ 
cumstances. There are two kinds of emergencies that 
warrant its use, one is immediate danger to life or prop¬ 
erty that is noted first by a trainman. In such the con¬ 
ductor s valve should be pulled wide open as quickly as 
possible and kept so until the train has stopped, then 
closed. 

61-A. Conductor’s Valve , Its Use at Other Times: 
1 he other is where it is imperative that the train shall be 
stopped in any reasonable distance, but not as quickly as 
possible. As where an excessively hot box is noted while 
running and a signal to stop cannot be got to the engine- 
man. Under this or any similar condition, the con¬ 
ductor’s valve should be used with great care, opening it 
ver y gradually and steadily, so as to avoid causing the 
brakes to apply in quick action; when it is felt that the 
brakes are slowing the train at a sufficiently rapid rate, 
the valve opening should be maintained until the train 
is stopped, then closed. 

As a leaky conductor’s valve is a brake pipe leak, this 
defect should be reported and repaired promptly. 

61-B. Conductor’s Valve, Testing: While the brakes 
are applied during terminal tests, the conductor’s valve in 
caboose should be tested by opening it sufficiently to 
prove that it or the pipe is not obstructed. 

The conductor s valve in each passenger equipment car 
should be tested at the principal terminals where trains 
aie made up, also the signal car discharge valves as well. 

62. Undesired Quick Action: Undesired quick ac- 
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don can be caused with freight trains, especially long 
ones, by a very light brake pipe reduction of 3 or 4 
pounds, or a very slow reduction such as lapping the 
brake valve and allowing brakes to leak on, where it 
would be avoided by braking properly. 

62-A. Testing for Undesired Quick Action: Where 
undesired quick action occurs with proper braking, pro¬ 
ceed to locate it at the first opportunity. The hardest 
ones to locate is where it does not “dynamite” at standing 
applications, only when making a stop. 

Before starting to test to locate the faulty valve, have 
observers distributed along the train, standing back 
about two car lengths from it so that by hearing, and see¬ 
ing in daylight, they may be able to note the direction 
from which the quick action comes and thereby be able 
to confine attention on the portion of the train where it 
starts. 

When testing, enginemen should have train brakes 
fully charged at least five or six minutes before making a 
reduction of brake pipe pressure, then make a slow reduc¬ 
tion of 3 or 4 pounds, wait on lap a full half minute, then 
if the faulty triple has not “dynamited” add a further 
reduction of 6 or 7 pounds. 

After quick action occurs and before a release signal is 
given to the engineman, the observer who thinks he has 
located it, should cut out the brake he believes at fault, 
also cut out two brakes on each side of it. After the 
engineman releases the brake, he should slowly open 
each of the cut-out cocks he has closed until the brake 
starts to release, then move the cut-out handle about on' 
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fourth of an inch farther towards open position. The 
object in doing this is to make a large enough opening 
through the cock for the brake to charge and to respond 
to a service reduction, yet so small that if one of them 
applies quick action it cannot reduce the brake pipe pres¬ 
sure fast enough beyond the cock to throw the other 
brakes into quick action. A further advantage while 
standing of the five brakes almost cut out is that, even if 
the faulty valve is not among them, they will usually stop 
quick action and thereby show in what direction further 
attention should be given. If, however, the faulty valve 
is among these five almost cut out, it alone will apply 
quick .action and will usually release immediately. 

When the “dynamiter” is located that brake should be 
cut out and carded. Then all other brakes that were almost 
cut out, must be fully cut in. (See questions and an¬ 
swers for method of testing for undesired quick action 
from the rear end.) A brake test must then be made 
before proceeding. 

63. Air Brake Defect Card: Form 1029 will be sup¬ 
plied to conductors upon order. These cards properly 
filled' out are of great value in the maintenance of air 
brakes. Report all brake defects existing on cars in 
trains, a separate card for each car, and in every case 
furnish all information called for by the card. Attach 
same to brake pipe near the triple valve. 

64. Long Brake Pipe and Brake Pipe Leakage: The 
effects of the resistance to the air flow in the brake pipe 
and of large volume (more brakes in use) are not ob¬ 
served with two or three cars but with a few more cars 
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the effects becomes noticeable and are very much pro¬ 
nounced in long trains. The longer the train the greater 
will be the time between the application of the brake 
nearest the locomotive and that farthest from it. Simi¬ 
larly, when air flowing into the brake pipe for releasing, 
the time between the triple valve moving to release posi¬ 
tion on the car next to the locomotive and that on the car 
farthest away will be greater the longer the train. These 
differences in time between the head brake and the rear 
ones applying and releasing cause slack action. Also the 
rate of recharging will be slower on the car farthest away 
from the locomotive. Failure to appreciate these facts 
and to brake accordingly will cause damage to draft rig¬ 
ging and lading, as well as delay and unsatisfactory op¬ 
eration. 

64-A. Cause for Brakes Sticking on Long Trains: The 
engineman who has rear brakes stick on a long train be¬ 
cause of endeavoring to release after a light reduction 
from standard pressure, is failing to appreciate the effect 
of pipe friction and the volume to be filled; that to get 
the best rise at the rear end of a long train without 
charging the head brakes above standard pressure re¬ 
quires a heavier reduction before attempting to release. 

64-B. Differential in Pressure on Head and Rear End 
of Long Trains: Another effect of long brake pipe is 
that the pressure at the rear end will be lower than at the 
engine when fully charged. If leakage is kept low, this 
difference will be small with the longest trains, but will 
increase with the leakage that must be supplied through 
the brake pipe. Also, any certain leak near the rear end 
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will cause more difference in pressure between the two 
ends than where the same leak is near the engine. 

64-C. Differential in Pressure on Head and Rear 
End Due to Leakage: While with long trains and ac¬ 
curate air gauges, that a few pounds less pressure is to be 
expected at the rear or caboose than at the engine, yet 
where this difference is more than usual for the length 
of train it shows that there is excessive leakage that 
should be located and repaired. 

64-D. Effect on Air Compressor Due to Leakage: 
As brake pipe leakage increases the time required to 
charge and to recharge a train, makes more work for the 
air compressor, renders it harder to release brake, lessens 
the enginemen’s control of the amount of each brake ap¬ 
plication, prevents keeping the rear end of a long train 
fully charged and wastes air (meaning fuel) it is there¬ 
fore plain that such leakage should be kept low. 

64-E. Time Wasted: No time should be wasted in 
discussing pump capacity or where the leakage may be; 
the trainmen, or inspectors and engineman should get to¬ 
gether and prove whether abnormal leakage exists, on the 
locomotive, or the train and correct it. 

64-F. Engineman's Test for Brake Pipe Leakage: 
A test that will give the engineman early information is 
to note the loss on .the brake pipe gauge hand in the first 
minute after the brake pipe exhaust closes off, follow¬ 
ing, the brake pipe reduction made for the terminal brake 
test. Where there is any question as to the leakage being 
excessive on the road, make the following test: 

With brakes fully charged to 70 pounds, make a re- 

62 






duction oi 10 pounds, and commencing as soon as the 
brake pipe discharge ceases (at 60 pounds) note the loss 
in pressure in one minute. 

64-G. Rate of Leakage, 30 and 60 Cars: Brake pipe 
leakage under, the above test should not be over 6 pounds 
at the most. It should be borne in mind that the actual 
amount of air lost for any given rate of leakage is in 
proportion to the length of the train. For example, a 
leakage of 60 pounds per minute requires twice as much 
of air to supply it with 60 cars as the same rate of 
leakage does with 30 cars. Again for example, the brake 
pipe volume of a 36 foot car is about 640 cu. in., the 
volume of 10—36 foot cars would be 6400 cu. in.—while 
the engine would also have about 640 cu. in. of brake pipe 
volume. Now, if a leakage test showed 5 pounds per 
minute for the engine and cars, and the cars were all 
tight, with all the leakage on the engine, a test of the 
engine alone would show leakage at the rate of about 50 
pounds in one minute, or 10 times that shown by the en¬ 
gine and cars together, because the engine’s brake pipe 
volume is only one-tenth that of the whole train of 10 
cars. Therefore, if a train and engine showed 5 pounds 
per minute, and the engine alone showed 5 pounds per 
minute leakage, it does not mean that the engine has all 
the leakage, but that every car in the train is leaking at 
that rate, or else, somewhere in the train there is a leak 
heavy enough to compensate and make the leakage 
average 5 pounds per minute for the engine and train. 
Likewise, if the engine was leaking 10 pounds per minute 
and was coupled onto 10 cars that were tight, by in- 
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creasing the brake pipe volume 10 times the visible rate 
of leakage would be decreased to one-tenth of the orig¬ 
inal, or to one (1) pound per minute. 

65. Brakes Sticking on Freight Trains: As a rule 
the cause of brakes sticking is due to the failure to raise 
the brake pipe pressure quickly above the auxiliary reser¬ 
voir pressure, which must be done in order to move the 
triple valve parts to release position. 

It is more difficult to release the brakes on a long than 
a short train, and there is a difference between triple 
valves that stick and fail to release, and those that release 
with the others and reapply, or those that creep on when 
the brakes are not being used. The first mentioned may 
be due to failure to raise the brake pipe pressure prompt¬ 
ly, or an individual triple valve having a bad packing 
ring; the second mentioned and which is most likely to 
occur on the head end is due to an overcharge; while the 
third mentioned, i. e., the creeper can be caused by an 
erratic working feed valve, a closed angle cock, or the 
engineman moving the brake valve handle to release and 
back to running position after the train is charged: 
Therefore if the experience of ever}- day practice is made 
use of and good judgment exercised much of the trouble 
can be anticipated and prevented. 

If a brake is found sticking on a car, first see if the re¬ 
tainer is not turned up, hand brake set, or the brake 
rigging fouling at some point, also look for very short 
piston travel. 

If any particular triple valve shows a tendency to stick 
frequently and the others release promptly, cut it out, 
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block the auxiliary bleeder open and attach an air brake 
defect card Form 1029 marked “brake sticks.” 

66. Incoming Terminal Brake Test: The incoming 
terminal brake test is to find defects in season to permit 
of making the needed light repairs in the yard and of 
marking cars requiring heavy repairs for the repair 
tracks, all before the switching is done, so that outgoing 
trains when made up can be got out of the terminal in 
good order with the least possible delay, ff this test is 
made as directed and the brake defects located by it and 
a general inspection are cared for properly, there will 
rarely be any repairs required, during the outgoing test 
other than to stop brake pipe leaks. 

Enginemen and trainmen of freight trains on arrival 
at terminals will leave the brakes applied for inspection. 

66-A. Engineman's and Trainmens' Duties Regard¬ 
ing Incoming Brake Test: Upon arrival and on stopping 
the train where it is to remain, the engineman should 
at once add to whatever brake pipe reduction was re¬ 
quired to stop enough to make a total of 20 pounds. The 
brakeman should not close the angle cocks to cut engine 
from the train until the engineman signals with one short 
blast of the steam whistle that the application is com¬ 
pleted. 

66-B. Inspection and Repairs , Incoming Brake Test: 
Inspectors will at once examine for piston travel, brakes 
failing to apply and that have leaked off and brake pipe- 
leaks. At this time make no repairs; merely indicate the 
defect with chalk. After completing the inspection, re¬ 
pair the defects that should be cared for in the yard, such 
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as adjusting piston travel (less than 6 or over 8 inches) 
to 7 inches; loose or broken pipes; cotters and brake pins 
missing; other brake rigging defects; retaining valves 
loose, broken or missing hand brake defects; cylinders 
and reservoirs loose; angle cocks and hose out of proper 
position. Consider cars over 12 months since brakes 
were cleaned as having defective brakes; loads that cannot 
be held for brake repairs, will, where destination is a 
terminal, be marked on arrival “B. O. when empty,” and 
delivered to repair tracks as soon as unloaded. 

66- C. Inspectors Watching Out for Flat Wheels on 
Inbound Trains: Where practicable, inspectors will so 
station themselves that incoming trains will pull by them 
so as to observe and make note of any pounding wheels, 
such to be examined during the general inspection to de¬ 
termine what repairs are necessary. 

67. Yard Test: A yard test requires a thorough 
test of the air brake and signal apparatus, with repairs to 
all parts needing it on cars in yard or repair track and 
must be made as soon as possible after train arrives. Sec 
Paragraph 66. 

67- A. Passenger Yards: At passenger yards and 
originating terminals a thorough inspection must be made 
of brake beams, hangers, pins, cotter keys and all parts 
of the foundation brake gear and apparatus, and brakes 
tested in accordance with instructions. Brake shoes must 
not be applied without first letting out the automatic 
slack adjuster. 

67-B. Inspectors Must Change Defective Triple 
Valves: Inspectors will make no repairs to triple valves. 
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The valve must be replaced by one in good order arid the 
defective one sent to such repair point as may be speci¬ 
fied. 

Inspectors ii lust 1 iglxten Loose Pipe Clamps and 
Turn Angle Cocks to Position: Inspectors must not let 
an opportunity pass to tighten loose pipe clamps, or re¬ 
place missing ones, stop leaks, turn hose or angle cocks to 
proper positions, tighten bolts holding cylinder and reser¬ 
voir to car body, replace defective coupling gaskets and 
adjust piston travel. 

67-D. Inspectors Must Have Convenient, Necessary 
Air Brake Parts, to Make Repairs: Inspectors must 
have on hand, in a convenient place, all necessary parts in 
good condition for making prompt repairs to the air brake 
and signal equipment. They will be held strictly re¬ 
sponsible for the condition of all brakes and signal equip¬ 
ment upon cars placed in trains at their stations. They 
must also make an examination of the air brake and any 
necessary repairs to same, which they may be called upon 
to do by the trainmen. Whenever making any adjust¬ 
ments of rods or levers under cars, the cut-out cock in 
crossover pipe must first be closed and auxiliary reservoir 
bled to protect person doing the work from injury. 

67-E. j Dummy Couplings, Angle Cocks and Hose 
Gqskets: Dummy couplings on passenger equipment 
must be seen to be in proper condition, angle cocks tight 
on the end of the brake pipe, and standing in proper posi¬ 
tion. In replacing hose gaskets no cutting or trimming 
will be permitted. If the groove in coupling is clean and 
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coupling not defective, the gasket is at fault and must 
not be used. 

67-F. Retaining Valve Pipe Disconnected: If re¬ 
taining valve pipe is disconnected, it must not be coupled 
unless brake is charged with air, so that it can be tested 
at once. It may have been disconnected on account of 
having been stopped up. Also see that it is properly 
clamped. 

67-G. Special Attention to Air and Hand Brake on 
Repair Track: Special attention must be given to air and 
hand brakes on cars on repair tracks, and it is required 
that no car leave this track with defective brake or with 
improper piston travel. AD air hose must be tested under 
pressure, using soap suds when weather condition per¬ 
mits, and same must be replaced when found porous or 
defective. 

67-H. Car Inspectors at Junction Points: Car in¬ 
spectors at junctions must see that the air brake appara¬ 
tus is in good working order when cars are received from 
other railwavs. 

68. Air Brakes on Freight Cars: Cars on shop and 
repair tracks (with stencils in date) must be connected 
to a yard air plant equipped with testing apparatus and a 
dummy coupling attached to hose on the opposite end of 
car. The pipe, including angle cocks, cut-out cock and 
hose, to be tested under a pressure of not less than 70 
pounds, using soapsuds for this test when weather condi¬ 
tions permit. All possible leakage should be eliminated. 
Any hose found porous or leaking around the fittings, or 
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otherwise defective, and any cocks found leaking at top 
of key should be removed. See that the brake pipe is 
securely clamped, angle cocks in their proper position, 
reservoirs and cylinders tight on their supports and the 
latter securely attached to car, and that piston travel is 
adjusted to 7 inches. 

68-A. Shop and Repair Track Tests: The brake cyl¬ 
inder must be tested for leakage as follows: Where the 
retaining valve has its exhaust port tapped out, the test 
gauge must be attached. If retaining valve is not tapped 
for the purpose, then attach the gauge to the triple valve 
exhaust port, the triple valve then tested by applying and 
releasing the brake with the specified test device. Now 
note brake cylinder leakage which should not exceed 12 
pounds in one minute from an initial pressure of SO 
pounds in the brake cylinder and with a brake piston 
travel of six or seven inches. If the brake cylinder leak¬ 
age is greater than 12 pounds, the entire brake equipment 
must be given the attention specified for cars requiring 
annual cleaning and repairs. If the brake passes the 
above test, the retaining valve must be tested. Apply 
the brake; turn up retaining valve handle; then release; 
in three minutes turn the handle down and note the dis¬ 
charge of air which should be fairly stroAg. If, however, 
there is no discharge when handle is turned down, another 
test must be made, when triple valve goes to release, 
quickly apply soapsuds to all joints and the retainer. 
Repair any defects found and retest, until pipe is fight. 

69. Annual Air Brake Cleaning and Repairs: The 
air brake equipment on freight cars shall receive the fol- 
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lowing inspection and repairs at least once in 12 months, 
or if stencil date is nine months old or over and car is on 
shop or repair tracks where the work can be done. 

70. Cleaning , Lubricating and Inspecting Brake Cyl¬ 
inders: First, secure the piston rod firmly to the non- 
pressure cylinder head, then, after removing the non¬ 
pressure head, piston rod, piston head and release spring, 
scrape off all deposits of gum and dirt, and thoroughly 
clean the removed parts. 

70-A. Oil must not be used for cleaning cylinder 
piston packing leathers, as it destroys the filler; this how¬ 
ever, does not apply to WABCO Cups. 

70-B. Thoroughly clean the brake cylinder, including 
non-pressure head joint, by using a dull rounded scraper 
for removal of the heavy grease and dirt, wiping dry with 
rags or waste. Use no oil unless the substance in the 
cylinder cannot be removed without softening. Rust 
spots inside of cylinder are to be removed with fine emery 
cloth. 

70-C. Particular attention to be paid to cleaning the 
leakage groove and the auxiliary tube. Triple valve must 
be removed when the auxiliary tube is being cleaned. 

70-D. Expander ring, when used, should be a true 
circle when applied to the packing and fit the entire cir¬ 
cumference, having an opening of from 3/16-inch to 
%-inch. When removed from the cylinder, the ring open¬ 
ings should be lp 2 -inch, to 1 9/16-inch and with this 
opening will not be a true circle. It is preferable to ex¬ 
change defective expanders for others of similar type 
that have been tested and made to conform to cylinder. 
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Expander rings are not to be used with “WABCO” 
Cylinder piston packing cups. 

70-E. A packing which is badly worn should be re¬ 
placed with a new one. If a leather packing is slightly 
worn on one side, but otherwise in good condition, it 
should be turned so as to bring the worn side away from 
the bottom of the cylinder. The packing must be placed 
centrally on the piston head with the flesh side of leather 
packing next to cylinder. 

70-F. Follower studs to be firmly screwed into the 
piston heads, and nuts on same to be drawn up uniformly 
tight before replacing piston. 

70-G. The inside of the cylinder and cylinder piston 
packing should be lightly coated, with the prescribed 
brake cylinder lubricant. 

70-H. No sharp tools should be used in entering the 
piston packing into the cylinder. 

70-1. After a piston, on which a leather is used, is 
entered in the cylinder, and before cylinder head is re¬ 
placed, the piston rod should be slightly rotated in all 
directions, about 3 inches from the center, to be certain 
that the expander ring is not out of place. 

70-J. All stencil marks to be scraped off and painted 
over with a quick drying black paint. The place of 
cleaning, the initials of road, day, month and year to be 
stenciled with white paint on one side of the auxiliary 
reservoir, as shown on standard drawing, or if same is 
not readily visible, in a convenient location near the handle 
of release rod on the reservoir side of the car. 
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70-K. The bolts, nuts and lock-nuts holding the cyl¬ 
inder and reservoir to their supports, and the latter to the 
car, to be securely tightened, using washers between bolt¬ 
ing flanges and supports where necessary to avoid strain 
in brake cylinder when supporting bolts are tightened. 

70-L. After cleaning the brake cylinder it must be 
tested with a gauge attached to the exhaust port of the 
triple valve before connecting the retainer pipe. Where 
the latest type of retainers are used, the gauge must be 
connected to the exhaust port of the retaining valve. In 
either case, the gauge will indicate cylinder leakage on re¬ 
leasing the triple valve after an application and when 
attached to the retaining valve it will also test the re¬ 
tainer and retaining valve pipe. 

70-M.‘ Brake cylinder leakage must not exceed 5 
pounds per minute, from an initial pressure of SO pounds, 
with piston travel adjusted to 7 inches. 

70-N. Each time the triple valve and the brake cyl¬ 
inder is cleaned, the brake pipe, brake pipe strainer and 
branch pipe must be thoroughly blown out and the triple 
valve strainer cleaned before recoupling the branch pipe 
to the triple valve. If a dirt collector is used, the plug 
must be removed, the accumulation blown out and the 
threaded portion of the plug coated with oil and graphite 
before replacing. 

70-0. All union gaskets must be made of leather 
especially treated for the purpose. The use of rubber in 
unions is not permitted. 

70-P. Piston travel should be adjusted to 7 inches. 

70-Q. When brake cylinders and triple valves are 
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cleaned, the following additional work should be per¬ 
formed, Retaining valve cleaned by removing the cap, 
wiping or blowing out all dirt and seeing that the valve 
and its seat are in good condition, the retaining position 
exhaust port open and the valve well secured to the car 
in a vertical position; pipe clamps applied where missing, 
and tightened where loose, hose and angle cocks turned 
to their proper position. Pipe joints, hose, release valve, 
angle and cut-out cocks must be tested under a pressure 
of not less than 70 pounds, using soapsuds for this test 
when weather conditions permit. The retaining valve 
and its pipe must be tested and the leakage from the 
cylinder, retaining valve and retaining valve pipe must not 
be greater than 5 pounds in one minute from a brake 
cylinder pressure of 50 pounds. 

70- R. Inspect for wornout, defective or missing 
brake shoes, brake beams, loose brake heads, also the 
foundation brake gear and observe that the rods and 
levers are of proper dimensions and stand at the correct 
angles. Remove all brake beam hangers that are bent, 
cracked or worn beyond a safe limit. Also see that brake 
connection pins and cotters are. not missing, and that pins 
are not unnecessarily installed upside down. 

The hand brake must also be examined to see that it is 
effective. 

71. Changing Triple Valves ofi Cleaning Time: The 
triple valves must be removed from the car and replaced 
by one known to be in good condition and has passed 
the prescribed tests on the Triple Valve Test Rack. 

71- A. When replacing triple valves, apply the gasket 
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to the triple valve, first, with the ribbed side of the 
gasket next to the triple valve. 

72. Train Air Signal: In order to be of value as a 
means of communication between cars and locomotives 
in passenger train service, it is necessary that the opera¬ 
tive parts he kept in good condition both on the cars and 
locomotives. 

72-A. The locomotive signal equipment must be 
tested properly before departure each trip from engine- 
house. The signal line on cars and locomotives must be 
kept tight. 

72-B. The signal apparatus operates similar to the 
air brake, in that it requires a reduction of signal line 
pressure to cause a blast of the whistle and, therefore, 
time must be allowed between reductions at the car dis¬ 
charge valve, for the pressure in the signal line to re¬ 
charge and equalize. 

72-C. When necessary to transmit signals from car 
to the locomotive cab, the best results will be obtained by 
a direct downward pull on the valve cord. In order that 
proper blasts of the signal whistle are obtained, an ex¬ 
haust of not less than one (1) second.duration, with not 
less than three (3) seconds intervening between pulls on 
the cord. With a train of ten (10) cars or over, allow 
at least four (4) seconds between discharges. 

72-D. A defective car discharge valve can be cut out 
of service by closing the cut-out in signal branch pipe 
near the discharge valve. 

72-E. If the whistle fails to operate from any par¬ 
ticular car it should be noted whether the blast from that 
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car discharge valve is weak, and if so it indicates that 
there is insufficient lift of the discharge valve from its 
seat, 01 else a partially choked air strainer in the branch 
pipe leading to the car discharge valve. Trainmen will 
1 epoi t such conditions to inspectors upon arrival at 
terminals, in order that repairs can be made. 

72-F. When the train air signal for some cause be¬ 
comes inoperative at any time, conductor or trainmen 
must notify the enginemen, who will be governed by 
hand, flag or lamp signal. 

73. Broken Pipes on Locomotives and Cars: When 
it becomes necessary to make repairs to any part of the 
air brake equipment back of the main reservoir cut-out 
cock, and before closing same, on engines having “ET” 
equipment, place the handle of the automatic brake valve 
in release position and close the double-heading cock. 

74. Single Top Governor: If the copper air pipe to 
the governor breaks, stop the leak, and control the air 
compressor by the steam throttle, guarding against too 
high main reservoir pressure. 

75. Double Top Governor: If the air pipe between 
the main reservoir and the high pressure top of governor 
should break, stof> the leak, and control the compressor 
with the steam throttle as with the single top ‘governor. 
If the pipe to the low pressure top should break, simply 
stop the leak, as then the other top will control the com¬ 
pressor when maximum pressure is reached. 

76. G~6 and H-6 , Brake Valve , Pipes Breaking to Air 
Gauge: If either copper pipe to the air gauge should 
break, stop the leak. 
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77. G-6 and H-6 } Brake Valve , Pipe Breaking to the 
Equalizing Reservoir: If the pipe to the equalizing reser¬ 
voir should break, stop the leak and if possible to do so, 
plug the brake pipe exhaust fitting, and brake carefully 
from the emergency position. If, however, you cannot 
plug the exhaust fitting, use the service position in the 
usual way for making the brake pipe reduction, and when 
the desired reduction has been made, carefully close the 
double-heading cock. When handle is in service posi¬ 
tion, further reductions can be made by opening the 
double-heading cock beneath the brake valve as conditions 
require. To release place brake valve in release position, 
then open double-heading cock, and release train brakes 
as usual. 

78. Feed Valve Pipe Broken; <( ET” Equipment 1 ': 
A broken feed valve pipe between the main reservoir 
connection, and the brake valve connection prevents air 
from being supplied to the brake pipe in running and 
holding positions and makes it necessary to carry the 
brake valve in full release position; therefore, plug the 
opening toward the brake valve, slack off on the feed 
valve adjusting nut until there is no tension on the spring, 
then adjust the pump governor to the brake pipe pressure 
being carried, also slack off the union nut on the short 
copper pipe between the two brake valves. 

79. Application Cylinder Pipe: If the application 
cylinder pipe breaks, plug the opening from the distribut¬ 
ing valve and proceed; the automatic brake can be oper¬ 
ated as usual, but the brake cannot be operated with the 
independent valve on account of the broken pipe. 
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80. Main Reservoir Supply Pipe to Distributing 
Valve Breaks: If main reservoir supply pipe to dis¬ 
tributing valve breaks, the locomotive brakes will be in¬ 
operative, unless repairs can be made, as this break cuts 
off the supply of air from the main reservoir to the dis¬ 
tributing valve. It may be possible to repair the break, 
by connecting two signal hose up, i.e., screw one into 
distributing valve after removing the broken piece of 
pipe, and the other hose to the supply pipe cut-out cock. 
If no signal hose are at hand, use the two brake cylinder 
hose between tender and the locomotive. 

81. Distributing Valve Release Pipe: If the dis¬ 
tributing valve release pipe breaks, it need not cause any 
delay, as it only cuts out the holding feature of the auto¬ 
matic brake valve, and only effects the slow application 
and lap position of the independent brake valve. 

82. Driver Brake and Tender Brake Cylinder Pipe: 
Diiver brake, and tender brake cylinder pipes, are 
equipped with cut-out cocks with “ET” equipment. 
Should the pipe break between these cocks and the respec¬ 
tive brake cylinders, close the cock. Should a break 
occui between the distributing valve and cylinder cut-out 
cocks, close the main reservoir supply pipe cock: the loco¬ 
motive will then be without a brake. 

83. Branch Pipe Broken: If brake pipe branch pipe 
is broken, stop the leak on the side towards the brake 
pipe, operate the locomotive brake with the independent 
valve, and the train brakes as usual. 

84. Dead Engine Feature: If dead engine feature 
pipe breaks, stop leak and proceed. 
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85. Broken Brake Pipe on Tender: If the brake pipe 
under the tender breaks, or the angle cock is broken off, 
and tender is equipped with a signal line, connect brake 
pipe hose on rear of engine with signal line hose on front 
of tender. Then connect signal line hose on rear of 
tender with the brake pipe hose on the first car. If, when 
metallic joints are used, between engine and tender, plug 
the broken pipe toward the engine and connect brake 
pipe and signal hose on pilot. 

86. Straight Air Brake Pipe: If the supply pipe 
breaks between the straight air brake valve and the re¬ 
ducing valve, slack off all tension on the reducing valve 
regulating spring. If the supply pipe breaks, between 
the reducing valve and the main reservoir, plug the pipe 
towards the main reservoir. 

87. Signal Line Pipe: If the supply pipe to the signal 
reducing valve breaks, plug towards the main reservoir. 
If the signal pipe on engine or tender breaks, close cut¬ 
out cock at signal reducing valve. 

88. Broken Pipe on Passenger Cars: If the brake 
pipe on a passenger car breaks, couple the signal hose to* 
the brake hose on adjacent cars, and close cut-out cock at 
car discharge valve. On car with broken brake pipe open' 
all reservoir drain cocks. 

SS-A. Broken Pipe on Last Car: When brake pipe is 
broken at head end of the last car in the train, plug- 
broken pipe and connect brake hose with the signal hose 
on the rear end, also connect brake pipe hose on next car 
ahead with signal hose on rear car, close cut-out cock in 
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signal line near car discharge valve. Arrange to have the 
necessary repairs made at the first opportunity 

89. Slack Adjuster Pipe: If a slack adjuster pipe 
bieaks, plug the end towards the brake cylinder. 

90. Supplementary Reservoir Pipe L-N or P-S 
Brake: If supplementary reservoir pipe breaks, on cars 
equipped with the L-N or the P-9 brake, plug the open¬ 
ing toward the triple valve, unless the break is beyond 
cut-out cock when same can be closed. 

91. P-C Equipment: Should the emergency reservoir 
pipe break, plug pipe toward the control valve. If the 
service reservoir pipe breaks, close the cut-out cock in 
the branch pipe, and leave all reservoir drain cocks open. 

92. U~C Equipment: Should the auxiliary reservoir 
or the service reservoir pipes break, close the cut-out cock 
in the bianch pipe, and leave all reservoir drain cocks 
open. 

92-A. Should the pipe leading to the emergency reser¬ 
voir break, plug toward the universal valve. If the brake 
cylinder pipe should break, close tlie cut-out cock in brake 
cylinder pipe. 

93. Freight Car Brahes: Should the cross-over, or 
branch pipe break, between the triple valve and the cut¬ 
out cock, close the cock and bleed the auxiliary reservoir, 
block the bleed cock open. 

94. Water Raising System Private and Sleeping C^rs: 
Should the pipe break between the reservoir and cut-out 
cock, plug the pipe toward the reservoir. If pipe breaks 
between cut-out cock and water raising system, close cut¬ 
out cock. 
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'95. Exchanging Feed Valve and Reducing Valve 
jEnroute: If a feed valve becomes so defective enroute 
as to prevent safe and satisfactory braking, the engine- 
man, may with train standing and secured with hand 
brakes, close the double-heading and main reservoir cut¬ 
out cocks and exchange the feed valve and independent 
brake reducing valve, and readjust the reducing valve foi 
the standard brake pipe pressure. I hen make the le- 
quired brake test and proceed. 

ESSENTIAL PARTS OF THE ATR BRAKE AND 
TRAIN AIR SIGNAL 

An air brake is a brake with which compressed ail, 
instead of hand power is used to cause the brake shoe 
pressure. 

1. The steam driven air compressor, which produces 
the pressure for operating the brakes, and train air 
signal. 

2. The compressor governor which controls the main 
reservoir pressure, by decreasing or closing off the steam 
supply to the compressor to prevent the accumulation of 
more than the pre-determined main reservoir pressure. 

3. The main reservoir which receives and stores the 
air compressed by the compressor. The main reservoii 
acts as a cooling chamber for the compressed aii, and as 
a catch basin for moisture and oil which is precipitated 
from the compressed air by cooling. It also acts as a 
storage for other air-using devices without inteifeiing 
with brake pipe pressure, and to serve as a backing 
volume or driving head of excess pressure for the pur¬ 
pose or releasing train brakes and recharging the system. 
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The engineers automatic brake valve, which con- 
tiols the exhaust of air from the brake pipe for applying 
the biakes, and the flow of air from the main reservoir 
into the brake pipe for releasing the brakes. 

5. The brake pipe, including the branch pipe, hose 
and couplings, which connects the engineers’ brake valve, 
and conductors’ valve with the triple valve on each car; 
angle and cut-out cocks are provided in the brake pipe 
on each car, the former for opening or closing the brake 
pipe at any desired point in the train, and the latter to 
cut-out or in the individual triple valve. 

6. The triple valve, to which the brake pipe, the 
auxiliary reservoir, the brake cylinder and pressure re¬ 
taining valve are connected, it controls the flow of air 
to charge the auxiliary reservoir, to apply and release the 
brakes. 

/. 1 he auxiliary reservoir, in which the compressed 

air is stored for applying the brake on its individual car. 

8. The brake cylinder provided with a cup packed 
piston, and piston rod, connected with the brake levers 
in a manner, that when air pressure enters the cylinder 
the piston moves and applies the brake. 

9. The pressure retaining valve, when cut in for 
service on heavy descending grades, retards the discharge 
of air from the brake cylinder down to a pre-determined 
amount, and then retains that amount, when triple valve 
parts are in release. 

10. A double pointer air gauge on the locomotive, 
indicating main reservoir and brake pipe pressure. 
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GENERAL INFORMATION FOR THE MAIN¬ 
TENANCE OF AIR BRAKES, AIR SIGNAL 
AND TRAIN HANDLING 

The safe control of trains is dependent on the efficiency 
of maintenance and manipulation of the air brakes. Those 
who make use of the apparatus mtist have a knowledge 
thereof to the extent herein given, which is also ‘a guide 
to further investigation. 

1- Q. What power is used to operate the brakes on 
locomotives and trains? 

A. Compressed air. 

Q. How is the air compressed? 

A. By an air compressor on the locomotive. 

Q. How does the compressed air apply the brakes ? 
A. It is admitted into a brake cylinder on each 
car, and it pushes out a piston in that cylinder, 
which through levers, rods, etc., pulls the 
brake on. 

Q. What two systems are in use? 

A. Straight air and automatic. 

Q. Where is the automatic used ? 

A. On locomotives, tenders and cars. 

Q. Where is the straight air brake used? 

A. On locomotives, tenders and motor cars. 

STRAIGHT AIR BRAKE 

Q. What equipment is necessary on locomotives, 
tenders and motors cars for operating straight 
air brake? 
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A. A compressor, main reservoir, reducing valve, 
straight air brake valve, safety valve, and on 
locomotives and tenders a double check valve. 

8. Q. With the straight air brake, where is the air 

stored ? 

A. In the main reservoir. 

9. Q. How is the brake operated? 

A. By admitting air to the brake cylinders, direct 
from the main reservoir. 

10. Q. What is the straight air brake valve used for? 
A. To apply and release the brakes on locomotives 

and tenders independent of the automatic 
brake. 

11. Q. What is the straight air reducing valve used for ? 
A. To reduce the main reservoir pressure to the 

proper pressure for the bi'ake cylinders. 

12. Q. What is the straight air brake safety valve 

used for? 

A. To limit brake cylinder pressure. 

13. Q. What prevents air escaping from the triple valve 

exhaust when the straight air brake is applied ? 
A. The double check valve. 

14. Q. If with straight air brake applied you heard a 

strong blow from exhaust port of triple valve, 
where would you look for the cause? 

A. Double check valve leaking. 

15. 0. What prevents air escaping from the straight 

air brake valve exhaust when automatic brake 
is applied? 

A. The double check valve. 
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16. Q. What pipe connections lead to ends of double 

check valve? 

A. The pipe from the triple valve, and the pipe 
from the straight air brake valve. 

17. Q. What pipe connections lead to sides of double 

check valve? 

A. The brake cylinder and safety valve. 

lb. Q. When taking - coal or water, when working 
around the engine, oiling, etc., or, when it is 
left standing alone, in what position should 
the handle of the independent or straight air¬ 
brake valve be left? 

A. When leaving engine while doing work about 
it, oiling, etc., the handle of the independent 
or straight air brake valve must always be 
left in the application position. 

19. O. If with straight air brake applied, and brake 

valve handle of straight air brake in applica¬ 
tion position, you heard a strong blow at 
safety valve, what would cause it? 

A. Either reducing valve is set for too high pres¬ 
sure, or dirty, allowing pressure to run up 
above 45 pounds. Safety valve may also, be 
adjusted too low. 

20. Q. If straight air brake applied as above and you 

find air compressor continues to work, not 
stopping or slowing down, what would this 
indicate ? 

A. Leaky packing cups, in the brake cylinders, 
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pressure head gasket leaking or blown out; 
or pipe leading to brake cylinders leaking. 

21. Q. When straight air brake is used on road loco¬ 
motives, what is its purpose? 

A. For bunching the slack, keeping it together 
while releasing train brakes, or controlling 
slack of train any time, also when switching, 
and in handling locomotives light. 


TYPES OF AUTOMATIC BRAKES ON 
LOCOMOTIVES 

22. Q. How many types of automatic brakes are used 

on locomotives and tenders? 

A. Two. The old type of automatic known as the 
type A-l equipment and the improved auto¬ 
matic control system, i.e., the “ET” equipment. 

23. Q. What equipment is necessary on locomotives 

and tenders to operate old type A-l automatic 
brake ? 

A. Air compressor, main reservoir, engineer’s auto¬ 
matic brake valve, brake pipe, plain triple 
valves, auxiliary reservoirs and brake cyl¬ 
inders. 

24. Q. Where is the compressed air kept ready for use 

with the automatic air brake? 

A. In the main reservoir on the locomotive, in the 
smaller or auxiliary reservoirs and in the 
brake pipe. 
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25. Q. Where does the air come from directly that 

enters the brake cylinder when the old style 
automatic brake is applied? 

A. From the auxiliary reservoir. 

26. Q. How does it get into the auxiliary reservoir ? 

A. Through the triple valve from the brake pipe, 

when brakes are released. 

27. O. Where is the brake pipe supplied from? 

A. From main reservoir through the engineer’s 
brake valve. 

28. Q. How does the new automatic “ET” equipment 

differ from the old automatic? 

A. A distributing valve and reservoir is substituted 
for the triple valve and auxiliary reservoirs. 

AIR COMPRESSORS 

29. Q. How many different types of air compressors 

have we in service on this road? 

A. Four. The 9^-inch, and the 11-inch Westing- 
house single stage compressors. The 8}4-inch 
cross compound Westinghouse compressor 
and the New York number five duplex com¬ 
pressor. 

30. Q. Name the working parts of the steam end of 

the 11-inch compressor? Also the 8^4-inch 
cross compound compressor. 

A. Differential piston valve, moves a slide valve; 
this slide valve admits and exhausts the steam 
to and from the steam cylinder. Reversing 
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valve which admits and exhausts steam to and 
from the chamber to the right of the large 
differential piston. The reversing valve rod 
operates the reversing valve. The reversing 
valve rod is operated by the reversing plate 
which is attached to the -main steam piston. 
With the 8 ^/ 2 -inch compressor, the steam 
valve admits steam to the high pressure steam 
cylinders; exhausts steam to the low pressure 
steam cylinder and then to the atmosphere. 
The reversing valve admits and exhausts 
steam to and from the chamber to the right 
of the large piston. The reversing valve rod 
operates reversing valve. The reversing 
valve rod like the 11 -inch compressor is oper¬ 
ated by the reversing plate on the main steam 
piston. 

31. Q. Name the working parts in the steam end of 

the New York duplex compressor? 

A. Piston valves attached to valve rods which 
admits and exhausts steam to and from the 
steam cylinders, the piston valves are oper¬ 
ated by the reversing valve plates attached to 
the steam pistons. 

32. Q. Plow should an air compressor lie started, and 

run? 

A. In starting a compressor, always run it slowly 
until it becomes warm, permitting the con¬ 
densed steam to escape through the drain 
cocks and the exhaust, until there is sufficient 
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A. Remove the plug in the lower air cylinder head 
and examine if the piston rod nuts are in place 
and tight, or if rod is broken. 

37. Q. If after examining air end, it is found to be 

all right, where should you next look for 
trouble ? 

A. Before again inserting plug in bottom of air 
cylinder head, would secure a long bolt and 
push the piston up about half way in cylinder, 
remove the reversing valve chamber cap and 
lift the reversing valve rod to determine if it 
is broken, if the reversing plate is loose, or a 
loose steam piston. 

38. Q. If plate and rod are intact what next should be 

done ? 

A. Replace cap, turn steam on, if the piston makes 
the up stroke and stops it is probably due to 
a reversing plate stud working out or head 
breaking off, possibly main piston valve head 
is stuck in its cylinder. 

39. Q. What other defects will stop the compressor? 

A. The rings on the larger differential piston leak¬ 
ing so bad that the pressure cannot be un¬ 
balanced, the passage from the outer end of 
the small piston stopped up, or nuts coming 
off large differential piston. 

dO. Q. What effect will a bent reversing valve rod 
have ? 

A. It will have the effect of “half stroking” piston. 
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41. Q. What will cause the pounding in the steam end? 
A. Main steam piston loose on its rod, one revers¬ 
ing plate stud loose, worn reversing plate or 
reversing rod. 

42. Q. What will cause pounding in the air end? 

A. A loose air piston, nuts loose on rod, loss of 
cushion from receiving valve, piston rings 
leaking, discharge valves having too much lift 
and pounding on their seat, pump not properly 
secured to bracket on boiler, or the bracket 
loose on the studs. 

43. Q. If an 8 -inch cross-compound air compressor 

stops what should be done? 

A. Proceed the same as with a 9>^-mch or 11-inch. 

44. O. If an 8 ^ 2 -inch cross-compound compressor is 

running fairly well but pounds badly, what is 
the trouble? 

A. See answer to single stage compressor. 

45. Q. When a cross-compound compressor is first 

applied to a locomotive it runs properly, but 
later develops slow operation, what might be 
the trouble? 

A. This may be due to lack of lubrication, air pas¬ 
sages stopped up, leakage around air valves 
or cages, air cylinder piston rings badly worn, 
especially high pressure air piston rings, a cut 
or worn reversing valve or its seat, main valve 
piston rings leaking. 

46. ' Q. What will cause compressor to make irregular 

strokes ? 
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A. A leaky or stuck air valve, one having too much 
lift, or a stopped up passage will have the 
same effect. 

47. Q. What will cause compressor to run slow with 

steam throttle fully open? 

A. Discharge passages restricted with gum usually 
caused by excessive lubrication or inferior oil, 
defective steam head gasket, or a defective 
governor. 

48. Q. What will cause a compressor to groan? 

A. This is usually caused by improper lubrication, 
air or steam piston rings sharp, or fitting too 
tight. 

49. 0. How much oil should be given to the steam cyl¬ 

inders ? 

A. From two to three drops per minute, depending 
upon the type of compressor, whether one or 
two, also the kind of service. 

50. Q. How much oil should be given the air cylinders ? 
A. About one-half cupful each 50 or 60 miles, 

depending upon the service, and this to be a 
good grade of valve oil. 

51. Q. If an 8^4-inch “CC” compressor, high pressure 

steam piston is making irregular strokes, 
what may be the trouble? 

A. Ascertain if the suction on both top and bottom 
inlet strainers is the same. If it is, it is due 
to steam piston valve trouble. If the suction 
is irregular it is due to an air valve not operat¬ 
ing properly. 
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52. Q. If the low pressure steam piston is 

making 

irregular strokes on an 8j4-inch “C( 

2 ” corn- 

! pressor, what is usually the trouble? 


A. Discharge valves on high pressure air 

cylinder 

are not operating properly. 


53. Q. If an 8)4-inch “OC” compressor is 

making • 

regular strokes, but runs slow, what 

is often 

1 the trouble ? 


A. Low steam pressure, but if steam pressure is 

high, then trouble is often due to 

ports of 

passages being stopped up in the air cylinders 

due to using too much cylinder oil. 


54. Q. How much higher must the steam pressure be 

than the air pressure for the 8)4-inch, 150- 

cross-compound compressor to operate prop- 

erly ? 


A. Where the main reservoir pressure carried is 

120 pounds, the steam pressure should be 160 

pounds, or at least 40 pounds above the air 

pressure. 


55. Q. If an 8)4-inch “CC” compressor runs fairly 

well, but after the governor has stopped com- 

pressor, it does not start promptly, 

what is 

the usual cause? 


A. A sluggish acting governor. 


56. Q. What are some of the other causes ? 


A. Not enough oil in steam end; steam 

throttle 

not open enough to permit sufficient flow of 

steam; or discharge valves leaking. 
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69. O. What will cause a New York air compressor 

to run slow? 

A. This may be due to worn rings in main steam 
valve, defective (copper) steam head gasket, 
or gasket between center piece and steam cyl¬ 
inders, a defective governor may be the fault, 
the passages in same restricted by oil or gum, 
or the steam supply pipe partially closed with 
carbonized oil. 

70. Q. If a compressor should stop before the re¬ 

quired pressure is had in the main reservoir, 
possibly when 40 or SO pounds is obtained, 
where would you look for the trouble? 

A. If it should stop before the pre-determined 
pressure is reached, the trouble may be due 
to a leaky diaphragm valve and vent port 
stopped up, in the governor. 

71. Q. If a cross-compound compressor will not main¬ 

tain more than SO or 60 pounds, and the gov¬ 
ernor being in good condition, where would 
the trouble be? 

A. This would be caused by serious leakage past 
the intermediate or final discharge valves, and 
will also cause irregular strokes. Broken high 
pressure air piston flanges, or worn rings will 
have the same effect. 

GOVERNOR 

72. Q. What is the duty of the compressor governor, 

usually termed the pump governor? 
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A. The governor controls the flow of steam to the 
compressor. 

73. Q. What air pressure operates the governor? 

A. Main reservoir pressure. 

74. Q. Name the working parts of the governor? 

A. The regulating spring, diaphragm and stem, the 
diaphragm (pin valve) valve and its spring, 
the governor piston and the steam valve. 

75. Q. Trace the air through the governor and explain 

how the steam is shut off ? 

A. Air from the main reservoir flows under the 
diaphragm, and when the pressure exceeds 
the tension of the regulating spring, the dia¬ 
phragm will be raised, carrying the pin valve 
up with it, opening the port in the seat, allow¬ 
ing main reservoir air to flow down on top 
of the governor piston forcing it down and 
closing the steam valve. When the pressure 
in the diaphragm chamber becomes less than 
the regulating spring tension the diaphragm 
is forced down seating the pin valve; the air 
on top of the governor piston escapes through 
the vent port and governor piston resumes 
normal position and steam flows again to the 
compressor. 

76. Q. What are the duties of the waste port, also the 

vent port in the governor? 

A. The duty of the waste port is to allow any 
steam that leaks past the steam valve, or any 
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air that leaks past the governor piston, to 
escape to the atmosphere. 

The duty of the vent port is to allow the air 
on top of the governor piston to escape to the 
atmosphere, when the pin valve closes. 

77. Q. If a governor will not stop the compressor, 

where is the trouble? 

A. If no air is escaping from the vent port in neck 
of governor, the passage from the pressure 
head to the governor piston, or possibly the 
air pipe to the governor, is stopped up. If 
ail is escaping from the vent port the piston 
is stuck in open position, see if small air pipe 
to governor is split or broken off, an enlarged 
vent port will have the same effect. 

78. Q. If a governor will not allow the compressor 

to run, where is the trouble? 

. A - If a * r is escaping at the vent port, the dia¬ 
phragm or pin valve leaks, or dirt on its seat 
which holds the piston down and steam valve 
closed. If no air is escaping from the vent 
port, the piston is likely to be stuck in closed 
position. 

79. 0. If governor stops the compressor at the proper 

time, but it does not start promptly when 
the main reservoir pressure is reduced, where 
is the trouble? 

A. Usually due to the vent port stopped up, or a 
badly worn steam valve stem or guide. 
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BRAKE VALVES 

86. Q. How many types of automatic brake valves are 

there in iise on this road? 

A. Two. The Westinghouse type G-6, and the H-6 
with “ET” equipment. 

87. Q. How many types of independent brake valves 

are there in use on this road? 

A. Three. With the “ET” equipment, the West¬ 
inghouse S-6 independent brake valve, with 
the old type A-l brake, the S-3 straight air 
brake valve, also the New York plate 22 
straight air brake valve. 

88. ' Q. What controls the main reservoir and the 

brake pipe pressure with the G-6 brake valve? 
A. A compressor governor connected to the main 
reservoir controls this pressure. Brake pipe 
pressure is controlled by a feed valve when 
the brake valve is in running position. 

89. Q. What controls the main reservoir pressure with 

H-6 brake valve? 

A. When brake valve is in full release, running 
and holding positions the low pressure gov¬ 
ernor top. When the brake valve handle is 
in lap, service or emergency position, by the 
pressure top connected to the main reservoir, 
known as a maximum pressure head. 

90. Q. What controls the brake pipe pressure with the 

G-6 automatic brake valve ? 

A. The feed valve. 
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A. This is to retard the flow of air from chamber 
D to the equalizing reservoir while releasing 
brakes to hold the equalizing piston down and 
discharge valve on its seat. 

97. O. In making a service application of the brake, 

where does the first discharge of air escape 
from and through what port? 

A. From chamber D through the preliminary ex¬ 
haust port to the atmosphere. 

98. Q. How may the preliminary exhaust be tested? 

A. By placing the automatic brake valve handle in 

service position, and note the time required to 
reduce the equalizing reservoir pressure 20 
pounds, i.e., 70 to 50 should require 9 to 11 
seconds—from 110 to 90 pounds, to 7 
seconds. 

99. Q. What causes the automatic operation of the 

equalizing piston in the automatic brake valve ? 
A. The pressure reduced from chamber D and 
equalizing reservoir causes less pressure on 
top of equalizing piston than the brake pipe 
pressure beneath it which will cause it to raise, 
and exhaust an equal amount or slightly more 
pressure from the brake pipe to the atmos¬ 
phere, than was reduced from the chamber D, 
whereupon the equalizing piston seats. 

100. O. What function has full release position—H-6 

valve ? 

A. To release brakes, charge the brake pipe quickly 
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and hold the locomotive and tender brakes ap¬ 
plied while the train brakes are being released. 

101. Q. How is the holding feature accomplished? 

A. A small copper pipe connects the exhaust from 
the application chamber with a port in the 
automatic brake valve. This port is opened to 
the atmosphere in the running position only. 
Hence locomotive and tender brakes will be 
held on in all other positions. 

102. Q. What function has running position? 

A. To supply the brake pipe through the feed valve 
and release the locomotive and tender brake. 

103. Q. What function has holding position? 

A. To supply the brake pipe through the feed valve 
the same as in running position, but hold the 
locomotive and tender brakes applied. 

104. Q. How is the distributing valve release pipe con¬ 

nected with the “ET” equipment? 

A. From application chamber exhaust direct to in¬ 
dependent brake valve, thence to automatic 
brake valve. 

105. Q. What is accomplished by connecting this pipe 

through the independent brake valve? 

A. When the independent valve is in running posi¬ 
tion the ports in its rotary make a continuous 
connection from distributing valve to auto¬ 
matic brake valve, and it provides a means 
of controlling the locomotive brakes inde¬ 
pendently. 






106. Q. How may the locomotive and tender brakes be 

released independently of the train brakes? 

A. With the independent brake valve by placing 
same in full release with “ET,” equipment 
and by opening the independent release valve 
with old standard equipment. 

107. Q. What is the function of the lap position of the L 

automatic brake valve. 

A. To close all ports. 

108. Q. What is the function of the service position ? 

A. To make graduated service reductions in brake 

pipe pressure. 

109. Q. What is the function of the emergency position? 

A. To bring about a rapid and heavy reduction in 

brake pipe pressure when an emergency ap¬ 
plication is necessary, also a higher brake cyl¬ 
inder pressure, and with “ET” equipment to ' 

supply from the main reservoir possible leak¬ 
age from the application cylinder of the dis¬ 
tributing valve. 

110. Q. How is the latter function accomplished? 

A. Through small ports in rotary of brake valve 
open in emergency position, and the copper 
pipe connecting brake valve to application 
cylinder of distributing valve. 

111. Q. What is the duty of the feed valve? 

A. The feed valve controls the brake pipe pressure 
in running position with G-6 brake valve, and 
in running and holding positions with the H-6 
brake valve. 
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112. Q. Name the working parts of the feed valve? 

A. The supply piston, supply valve, supply valve 

spring, supply valve piston spring, regulating 
valve, regulating valve spring, regulating 
spring, diaphragm and stem. 

113. 0. Describe the operation of the feed valve? 

A. When the brake valve handle is in running or 
holding position, air enters the supply valve 
chamber and moves the supply piston and 
supply valve over, compressing the piston 
spring. This movement of the supply valve 
uncovers the supply port in the seat and air 
then flows direct to the brake pipe through 
the ports, also to diaphragm chamber and past 
the supply piston (which piston is not an air 
tight fit) past the little regulating valve to the 
diaphragm chamber; regulating spring is hold¬ 
ing the diaphragm over to open the regulating 
valve. 

When the pressure against the diaphragm from 
the brake pipe exceeds the tension of the heavy 
regulating spring, the diaphragm yields, and 
permits the regulating valve spring to close 
the regulating valve. And as the air flowing 
past the supply piston, cannot pass the little 
regulating valve, the pressure will become 
equal on both sides of the piston when the 
piston spring will move the piston and slide 
valve to closed position. 
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For the teed valve to open up again, a reduc¬ 
tion of brake pipe pressure is necessary, which 
reduces also the pressure in the diaphragm 
chamber, which allows the regulating spring 
to unseat the little regulating valve; the air in 
the chamber between the piston and regulating 
valve, escapes past the regulating valve to the 
diaphragm chamber and brake pipe, this will 
necessarily weaken the pressure against the 
piston, when main reservoir pressure on the 
slide valve side will force piston and slide valve 
over, opening again the supply port to the 
brake pipe. 

114. Q. With brake valve handle in running position, 

and full main reservoir pressure, what defects 
in the feed valve will prevent air passing to 
the brake pipe? 

A. The small regulating valve stem too short; 
supply port or regulating valve port stopped 
up, or piston stuck in its bushing. 

115. Q. If brake pipe and main reservoir pressure be¬ 

come equal, where would you look for the 
trouble ? 

A. Leaky feed valve gasket, defective supply 
(slide) valve or seat, weak piston spring; 
supply piston becoming air tight from oil and 
gum, small regulating valve stem too long; 
the diaphragm leaking with port in regulating 
spring box stopped up; small regulating valve 
held from its seat by dirt or scale; also with 
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the double pressure feed valve, i.e.; the B-6 
type having the regulating wheel, if the spring 
box is screwed up too tightly against the dia¬ 
phragm ring. 

116. Q. How would you test to determine whether the 

above trouble was from a leaky rotary valve, 
feed valve or a body gasket? 

A. Make a service reduction, move brake valve to 
lap position, if black hand does not move up, 
the trouble is in the feed valve, but if the 
black hand on the gauge moves up, it is the 
rotary valve or body gasket that is defective. 

117. Q. How should the air pressures be adjusted on a 

locomotive equipped with double feed valve? 

A. The double pressure feed valve adjusted to 
carry 70 and 90 pounds pressure. 

118. Q. What defects in feed valve will cause it to fail 

to maintain maximum pressure on long trains, 
or at times fail to open up supply port? 

A. Supply valve piston too loose a fit, small port 
between piston and diaphragm chamber 
stopped up, regulating valve bushing stopped 
up or the small regulating valve stem too 
short may cause valve to fail to open. 

119. Q. What will cause the feed valve to remain open 
and overcharge the brake pipe? 

A. Too much friction of supply piston, oil or dirt 
making a tight joint around the piston, pre¬ 
venting pressure from passing behind it, if 
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piston cap nut joint leaks, also regulating- 
valve cap joint, or the small regulating valve 
itself leaking. 

120. Q. How should test be made for a leaky rotary 
valve ? 

A. By placing the brake valve in service position 
and allowing it to remain there until the brake 
pipe gauge hand drops to zero; then close the 
double-heading cock under the brake valve and 
place the brake valve handle on lap. If a blow 
staits at the brake pipe exhaust it indicates 
a leaky rotary valve, as air is passing into the 
brake pipe above the cut-out cock. If an 
inci ease of pressure is noted on the equalizing 
leseivoir gauge hand (i.e., black hand on 
laigei gauge) it indicates a leak past the 
rotary valve, or the body gasket into chamber 
D, above the equalizing piston. 

121. Q. What would be the effect of a leak into 
chambei D from the brake pipe ? From the 
main reservoir? 

A. Would cause slow rate of reduction of chamber 
I) piessuie or fail to unseat the equalizing 
piston; if unseated it may not reseat. If leak¬ 
age into chamber T) is main reservoir pressure, 
it would tend to cause the piston to seat too 
soon, 01 if a bad leak would prevent equaliz¬ 
ing piston raising at all, when service applica¬ 
tions are attempted. 
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O. What would cause the equalizing* piston to fail 
to seat properly after a reduction had been 
made, particularly when handling* a long train ? 
Leakage from the equalizing reservoir or pipe, 
connection to the brake valve, also copper 
gauge pipe or tube inside air gauge, the equal¬ 
izing piston stuck, or some foreign substance 
on valve seat will prevent discharge valve 
closing. 

If the feed valve stuck open and overcharged 
the brake pipe or stuck shut and would not 
charge, what would you do to avoid delay 
and yet be safe? 

With G-6 brake valve, carry the valve in full 
release. With “ET” equipment carry the 
brake valve handle half-way between running 
and release positions, throttle the compressor 
to guard against too high brake pressure, or 
else adjust compressor governor to the brake 
pipe pressure being carried. 

Q. In event the pipe breaks between the equalizing 
reservoir and the automatic brake valve, what 
would you do to handle train to terminal? 

A. Put a blind gasket in “T” fitting on the brake 
valve and carrying the brake valve handle in 
running position. Before making application 
of the brake, close the cut-out cock under¬ 
neath the brake valve, place the brake valve 
handle in service position and open cut-out 
cock until the required reduction is made. To 
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release brakes, place brake valve in release 
position, and then open cut-out cock. Another 
way is to plug brake pipe exhaust fitting and 
brake carefully from emergency position. 

125. Q. How would you test for leakage from main 

reservoir ? 

A. With main reservoir charged to maximum pres¬ 
sure, stop the compressor, place the automatic 
brake valve on lap position. If “ET” equip¬ 
ment, close cut-out cock in main reservoir 
supply pipe to the distributing valve then note 
the fall in pressure as shown by the red hand 
on air gauge. 

126. Q. What is meant by excess pressure? Where is 

it carried and for what purpose? 

A. Excess pressure is the amount in pounds pres¬ 
sure in the main reservoir above that in the 
brake pipe, and auxiliary reservoirs, and is 
required as driving head to effect a prompt 
release and recharge of the brake system. * 

127. Q. In train handling, why should the brake valve 

handle be moved direct from running position 
to service position, and not to loaf on lap posi¬ 
tion previous to making service brake applica¬ 
tion? 

A. Triple valves are sometimes caused to assume 
emergenc}' from service application, by having 
the brake valve on lap, several seconds before 
making the initial reduction, which should not 
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be done. The brake valve should be left in 
running position until it is desired to apply the 
brakes, and then moved directly to service 
position to make the reduction. 

128. Q. Will a sluggish working feed valve have a 

tendency to produce undesired emergency? 
t A. Yes, a sluggish working feed valve may tend 

to cause undesired quick action, by closing and 
allowing the brake pipe pressure to reduce a 
few pounds, (either from leakage or equali¬ 
zation taking place in brake pipe) which 
in turn may cause some of the triple 
valve pistons to move forward and take 
up the slack between the shoulders on 
the piston stem and slide valve. Triple valves 
in this position cannot respond to a reduction 
of brake pipe pressure until the difference 
between brake pipe and auxiliary pressures is 
sufficient to overcome the entire friction of 
the triple piston and slide valve without the 
benefit of the preliminary movement of the 
r piston. In such cases the differential required 

to move the valve may be greater than the 
graduating spring can withstand and the valve 
will go to emergency position. 

129. Q. Will overcharging the head brakes tend to pro¬ 

duce emergency or undesired quick action? 

■■ A. Yes, the same condition as above described may 

f be brought about by overcharging and return- 

1 ing brake valve to running position, and 

111 

I 

1 







A. Air compressor, main reservoir, governor, feed 
valve, reducing valve, automatic brake (H-6) 
valve, equalizing reservoir, independent brake 
valve, distributing valve and double chamber 
reservoir, two duplex air gauges, dead engine 
feature, choke fitting, locomotive brake cyl¬ 
inders, necessary pipe, cocks, hose and fittings. 

134. Q. Name the pipe connections to the distributing 

valve ? 

A. Top pipe left side (facing the distributing 
valve), is the main reservoir supply pipe, 
bottom (copper) pipe left side is the release 
pipe, the middle (copper) pipe left side is the 
application cylinder pipe. On the right side, 
the top pipe is the brake cylinder pipe, the 
bottom pipe is the branch from the brake pipe. 

135. Q. What are the principal parts of the distributing 

valve and reservoir? 

A. Equalizing piston and slide valves, application 
piston and slide valves, pressure chamber, ap¬ 
plication chamber and safety valve. 

136. Q. From where do the engine brake cylinders re¬ 

ceive their air supply (“ET” equipment) ? 

A. From the main reservoir. 

137. Q. What controls the pressure admitted to the 

brake cylinders? 

A. The pressure applied to application piston and 
is limited by the safety valve. 
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138. Q. Where does the pressure'applied to the applica¬ 

tion piston come from during an automatic 
application ? 

A. From the pressure chamber. 

139. Q. What advantage has this system over the old 

automatic A-1-Type? 

A. Brake cylinder leakage is automatically sup¬ 
plied, variations in piston travel does not effect 
the brake cylinder pressure, as proper cylinder 
pressure is had regardless of piston travel, 
also increased braking power in emergency 
applications. 

140. Q. Flow many ^-inch pipe connections are there 

to the distributing valve reservoir and what 
are they? 

A. Three. A branch from the brake pipe, a brake 
cylinder pipe, and a supply pipe from the 
main reservoir. 

141. Q. How many 34-inch copper pipe connections are 

there in the distributing reservoir? 

A. Two. The release pipe connected to. exhaust of 
application chamber, and the application cyl¬ 
inder pipe connected to the application cylinder 
direct. 

142. O. How can the copper pipe connecting the dis¬ 

tributing valve reservoir be identified? 

\ A. By raised letters on the reservoirs near the pipe 

connections, or the upper pipe, is the applica¬ 
tion cylinder pipe, and the lower one the re¬ 
lease pipe. 
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145. Q. How are the other pipe connections marked on 
the distributing valve reservoir? 

A. The brake pipe is marked “B P ” The brake 
cylinder pipe is marked “C Y L S.” The 
main reservoir supply pipe is marked “M RT 

144. Q. Should the application and release pipe at dis¬ 

tributing valve be accidently coupled up 
wrong, or crossed, what effect would this 
have ? 

A. The locomotive brakes may operate alright at 
times, when again same cannot be operated 
with independent brake valve, this being the 
case, should the equalizing portion of the dis¬ 
tributing valve move to lap position, should this 
occur, the engineer could not release driver 
brakes with independent brake valve. 

145. O. How would you test for such a defect? 

A. Apply the automatic brake, then if the brake 
cannot be released with the independent valve 
while automatic brake valve is on lap, it indi¬ 
cates crossed pipes. 

146. Q. What is the duty of the distributing valve? 

A. To automatically apply and release the engine 

brake and hold brake cylinder pressure con¬ 
stant against ordinary brake cylinder leakage, 
or variation of piston travel. 

147. Q. Name the two operating portions in the dis¬ 

tributing valve? 

A. Equalizing portion and the application portion. 




148. Q. Are both portions, brought into use during 

automatic applications of the brake? With 
the independent application? 

A. Both portions are used in automatic brake ap- 
plication, but only one portion, i. e., the appli¬ 
cation (upper) portion during independent 
brake application. 

149. Q. What are the operative parts in the distributing 

valve ? 

A. Application piston, application valve, exhaust 
valve and application piston graduating spring, 
comprises the application portion. The 
equalizing piston, equalizing slide valve, and 
graduating valve, comprise the equalizing 
portion. 

150. O. What can cause the locomotive brake (“ET” 

equipment) cylinder pressure to build up dur¬ 
ing a partial automatic brake application? 

A. This will be caused by brake pipe leakage, air 
leaking into the application cylinder of the 
distributing valve. Such leaks may occur past 
the independent or automatic brake valve 
rotary, equalizing slide valve, application 
piston packing leather, the distributing valve 
gasket or brake valve gasket. 

151. Q. What will cause an intermittent blow at brake 

cylinder exhaust port of distributing valve 
when brake is applied? 

A. Application valve leaking. 
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152. Q. How would you tell if the exhaust valve was 

leaking ? 

A. If exhaust valve leaks there will be a steady 
blow at exhaust port when brake is applied. 

153. Q. If the application cylinder pipe (upper copper 

pipe) of the “ET” equipment leaks, what 
should be done? 

A. Proceed; the brake on locomotive and tender 
will leak off. Use the independent brake in 
application position until repairs can be made. 

154. Q. If the brake releases after an independent ap¬ 

plication, what would cause it? 

A. Release pipe broken or leaking, application 
cylinder pipe leaking, or application cylinder 
cap gasket. 

155. Q. How is the brake applied with the Westing- 

house independent brake valve? “ET” equip¬ 
ment ? 

A. By admitting air direct from the main reservoir 
through the reducing valve to the application 
cylinder of the distributing valve. 

156. Q. At what pressure should the independent reduc¬ 

ing valve be set? 

A. Forty-five (45) pounds. 

157. O. Can the locomotive brake On a dead engine be 

controlled with the independent brake valve, 
the same as on a live engine? 

A. Yes, if it becomes necessary. 
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158. Q. When the dead engine feature is being used on 

a locomotive, in what position must the auto¬ 
matic and independent brake valve handles be 
carried ? 

A, Both in running position. 

159. Q. What should be the position of the double¬ 

heading cock under the automatic brake valve ? 
A. Closed. 

160. Q. Is it sometimes desirable to keep the braking 

power of a locomotive below the standard? 

A. Yes, when there is no water in the boiler. 

161. Q. How is this done? 

A. By adjusting the safety valve on the distributing- 
valve to the desired amount, i. e., not less than 
25, nor more than 30 pounds. 

162. O. How is the pressure in application cylinder pre- 

' vented from equalizing with main reservoir? 
A. By safety valve attached to distributing valve. 

163. Q. At what pressure should the safety valve be 

adjusted for general service? 

A. Sixty-eight (68) pounds. 

164. Q. With “ET” equipment, where would you look 

for the trouble if the locomotive brakes failed 
to apply with the automatic brake valve? 

A. If this occurs during an automatic application 
of the brake, it may be due to the pressure 
chamber not charged or leaking. Leakage 
from the application chamber or cylinder, 
/ either past the drain plug, cylinder cap 
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gasket, application piston packing leather, or 
in the application cylinder pipe. Safety valve 
leaking, a bent equalizing piston or defective 
equalizing piston packing ring. Moisture 
collecting in winter months may freeze and 
prevent proper operation of the distributing- 
valve parts. See that the cutout cock in main 
reservoir supply pipe to distributing valve is 
open, also cocks leading to brake cylinders. 

165. 0. Where would you look for the trouble if the 

independent brake “ET” equipment did not 
apply ? 

A. If the brakes apply with the automatic brake 
valve, but not with the independent brake 
valve, it may be due to the independent reduc¬ 
ing regulating nut entirely unscrewed, or the 
reducing valve dirty, gummed up so that it 
won't open, a stopped up application cylinder 
pipe, application ports in the independent brake 
valve stopped up, or distributing valve applica¬ 
tion or release pipe leaking. 

166. Q. What would cause brakes to fail to release 

“ET” equipment ? 

A. If this occurs after an automatic brake applica¬ 
tion, and the automatic valve moved to run¬ 
ning position, may be due to failure to move 
equalizing portion of distributing valve to re¬ 
lease position on account of a light applica¬ 
tion, the slow increase of brake pipe pressure, 
and possibly leaky equalizing piston packing 
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ring, improper position of the independent 
brake valve handle, release pipe stopped up, 
failure of application piston to move to re¬ 
lease position. If brake cannot be released 
with the independent brake valve in full re¬ 
lease position, but can be released with the 
independent and automatic valve in running 
position, it would indicate an obstruction in 
the application cylinder pipe or ports in the 
independent brake valve. 

167. O. What will cause brakes on engine and tender 
“ET” equipment to leak off after an auto¬ 
matic application? 

A. If the brakes leak off after the automatic brake 
valve has been returned from service position 
to lap, it indicates application cylinder leakage 
which can occur at the drain plug in bottom 
of reservoir, cylinder cap gasket, application 
cylinder pipe, independent rotary valve, or in¬ 
dependent pipe bracket gasket, leaking from 
application cylinder pipe to atmosphere. If 
the piping to brake cylinders should leak, or 
brake cylinder pressure head gasket, or the 
exhaust valve in the distributing valve, the 
brake will likely leak off, providing with any 
of the above cylinder pressure leaks that the 
application piston packing leather leaks also. 
A safety valve leak cannot leak the brake off 
after equalizing piston and its valves return 
to lap position unless the graduating valve is 

120 




leaking from application cylinder to the safety 
valve. If the brakes apply with automatic 
valve and hold properly on lap, but leak off 
when brake valve is moved to release or hold¬ 
ing position, it can only be caused by the dis¬ 
tributing valve release pipe leaking, or else the 
safety valve leaking. 

168. Q. What will cause the locomotive brake to leak 

off after an independent brake application? 

A. If the brakes apply properly with the independ¬ 
ent brake valve but leak off after it is returned 
to lap, it is due to application cylinder leakage 
* which may occur at any of the places men¬ 
tioned previously, except the section of the 
distributing valve release pipe between the two 
brake valves; and if the brakes hold with the 
automatic application, but will not with the 
independent application, it must be leakage in 
the distributing valve release pipe or safety 
valve. 

169. Q. Where would you test for leakage from the 

application chamber and cylinder? 

A. To test, place the independent brake valve in 
application position and leave it there, this will 
keep air in the application chamber and cyl¬ 
inder, also the pipes leading from the dis¬ 
tributing valve to the brake valves, the only 
pipe not filled with air at this time is the small 
section of release pipe between the two brake 
valves. To test for leakage, the proper way 
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is to use soapsuds, as faint leaks cannot be 
detected otherwise. If unable to locate leaks 
in this manner, inspect the two copper pipes 
to see that they are not worn through by rub¬ 
bing against some metal part such as cab deck. 

170. Q. If, with the locomotive brakes applied, it was 

observed that the compressor was laboring- 
hard to maintain pressure, and the red hand 
on the air gauge indicates a decided fall in 
main reservoir pressure, what would cause 
this, and what should be done? 

A. This would be due to a brake cylinder head 
gasket blowing out, or a broken brake cylinder 
pipe, and as air is being supplied direct from 
the main reservoir to the brake cylinders, it 
would necessarily effect it, according to the 
size of the leak. If this should happen on the 
line, the engineman can prevent this waste of 
air by holding the independent brake valve in 
release position during an automatic brake 
application, thereby preventing the applica¬ 
tion portion of the distributing valve from 
moving to supply air to the brake cylinders. 
At the first stop, close cut-out cock to the brake 
cylinder effected. 

171. Q. If the application cylinder 'pipe of the “ET” 

equipment leaks, what should be done? 

A. Proceed. The automatic brake on the loco¬ 
motive and tender will leak off, use the inde¬ 
pendent brake instead. 
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209. Q. Are all valves fastened to the triple piston? 
A. No, only slide and graduating valves. 

210. Q. What is the duty of triple piston? 

A. To operate both slide and graduating valves, 
and open and close the feed grooves and 
ports. 

211. Q. What moves the triple piston? 

A. The difference of air pressure on either side of 
triple piston. 

212. Q. What two pressures are carried on both sides 

of triple piston? 

A. Brake pipe pressure on one side, and auxiliary 
reservoir pressure on the other. 

213. Q. To have triples respond promptly on reduction, 

how must these pressures stand? 

A. Equal. 

214. Q. With 70 pounds brake pipe pressure what 

service reduction will fully apply brake? 

A. Twenty pounds. 

215 Q. Why does 20 pounds reduction from the brake 
pipe fully apply the brakes ? 

A. It causes the auxiliary reservoir and brake 
cylinder pressure to equalize. 

216. Q. How much pressure is there in the auxiliary 

reservoir and brake cylinder when equalized? 
A. Fifty (50) pounds. 

217. Q. Why does 20 pounds from the auxiliary reser¬ 

voir make 50 pounds in the brake cylinder ? 

A. Ordinarily a 20-pound service reduction will 
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bring about equalization or full service, be¬ 
cause the auxiliary reservoir is so propor¬ 
tioned to the brake cylinder that with eight 
inch piston travel they will equalize at 50 
pounds from the initial pressure of 70 pounds 
in the auxiliary reservoir, but if the piston 
travel is longer than eight inches it will re¬ 
quire more than 20 pounds brake pipe reduc¬ 
tion to bring about equalization and the equal¬ 
ized pressure will be lower; whilepf the pis¬ 
ton travel is shorter than eight inches, equali¬ 
zation can be obtained with less than 20 
pounds brake pipe reduction and the resultant 
pressure would be higher. 

Therefore, it is the duty of the triple valve 
in service applications to weigh the air from 
the auxiliary reservoir to the brake cylinder 
in the same proportion in which it is drawn 
from the brake pipe. It should be understood 
that 20 pounds drawn from the brake pipe 
will cause 20 pounds to pass from the 
auxiliary to the brake cylinder and will (be¬ 
cause of the small volume of the brake cyl¬ 
inder as compared to the larger volume of the 
auxiliary reservoir) develop a pressure of 50 
pounds in the brake cylinder. 

218. Q. What kind of a reduction should be made from 
the brake pipe to get a service application ? 

A. A gradual reduction. 
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219. Q. Can the brakes be applied so as to get only a 

portion of this pounds pressure in the brake 
cylinder, and how? 

A. Yes, they can be so applied by making- limited 
reductions of brake pipe pressure. 

220. O. What kind of a reduction should be made from 

the brake pipe to get quick action? 

A. A quick reduction. 

221. O. What is the difference between the service 

and quick action with the quick action triple 
valves ? 

A. In service, air is admitted to the brake cylinder 
from the auxiliary reservoir only, while in 
emergency, air is admitted to the brake cyl¬ 
inder from both brake pipe and auxiliary res¬ 
ervoir with Westinghouse type of triple 
valves. With the older type of New York 
triples brake pipe air is vented to the atmos¬ 
phere. 

222. Q. Why is brake pipe air admitted to the brake 

cylinder ? 

A. To increase the brake cylinder pressure and 
secure local brake pipe reduction. 

223. Q. Why is the local brake pipe reduction needed? 
A. To secure quick action of the next triple, en¬ 
suing serial quick action, throughout the train. 

224. O. What additional features has the “K” type triple 

valve over the old standard, quick action 
triple ? 
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and supplementary reservoirs, angle cocks and 
cut-out cock, hose, dirt collector and retaining 
valve. 


231. Q. What equipment have we on our passenger 

and baggage cars which are not equipped with 
“P” type triple valves? 

A. The New York type “PS” which is similar to 
the Westinghouse LN. 

232. O. Plow is the supplementary reservoir charged? 
A. From the brake pipe, through the triple valve. 

233. Q. What is the pressure in the supplementary 

reservoir used for? 

A. Quick recharge, and high pressure in emer¬ 
gency. 

234. Q. Plow much larger is the supplementary reser¬ 

voir than the auxiliary reservoir? 

A. From 2 to 2times as large, depending on the 
size of brake cylinder used, and braking 
power desired for the weight of car. 

235. Q. Is the supplementary reservoir pressure used 

during the service application? 

A. No, it is cut off by the triple valve. 

236. Q. How is a quick recharge accomplished? 

A. When the brake pipe pressure is increased 
enough to move triple valve to release posi¬ 
tion, a port is opened from the supplementary 
to the auxiliary reservoir, which allows the 
supplementary reservoir pressure to increase 
that in the auxiliary. 
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247. Q. What type of brake is common standard on 

Pullman cars? 

A. The “UC” or Universal Control. 

248. Q. Is a triple valve used with the “UC’ equip- 

'liient ? 

A. No. 

249. Q. What takes the place of the triple valve? 

A. The Universal valve. 

250. Q. Plow many reservoirs are used with the “UC’ 

equipment? A. Three, except on very heavy 
cars, weighing* over 150,000 pounds, then two 
emergency reservoirs are necessary. 

251. Q. Name the reservoirs? 

A. Auxiliary reservoir, service reservoir and emer¬ 
gency reservoir. 

252. O. Where does the air for the brake cylinder come 

from in a service application? 

A. From the auxiliary and service reservoirs. 

253. Q. Where does the air for the brake cylinder come 

from in an emergency application? 

A. From the auxiliary, service and emergency 
reservoirs. 

254. Q. Universal valve is made up of how many parts? 
A. It is made up of three parts, the pipe bracket 

which is permanently located to the car body, 
the equalizing portion which is fastened to 
the one side of the pipe bracket and the emer¬ 
gency portion fastened to the other side of the 
pipe bracket. 
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255. Q. What is the equalizing portion used for? 

A. To charge the reservoirs and bring about a 
service application of the brake. 

256 Q. What is the emergency portion used for? 

A. To bring about an emergency application of the 
brakes. 

257. Q. If the universal value becomes defective, should 

the internal parts be removed for examina- 
tion? 

A. No. Never remove any of the operating parts 
of the “UC” valve while it is on the car. If 
any one portion (?'. e v the equalizing portion 
or emergency portion) is not working propel ly, 
remove that portion, send it to the air brake 
repair room, and apply a repaired and tested 
portion. 

258. O. How should a brake be cut out due to a defec¬ 

tive “UC” valve? 

A. Close the cut-out cock in the branch pipe, also 
close the one in the brake cylinder pipe. It is 
not necessary to drain the reservoir. 

259. Q. Would any “higher brake cylinder pressure de¬ 

velop from a ten-pound brake pipe reduction 
carrying 90 pounds brake pipe piessuie than 
would be the case carrying 70 pounds brake 
pipe pressure ? 

A. No. 

260 Q. When necessary to release the brake on a pas¬ 
senger car having “UC equipment, what 
would you do? 
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266. 


267. 


269. 


A 


268 Q 


Q. How many kinds of retaining valves are there? 

A. Four, the 15 pound; the 10-20 pound; 15-30 
pound; and 25-50 pound retaining valves. 

Q. How many positions has the 15-pound retaining 
valve ? 

A. Two, handle down or parallel to the pipe when 
the retaining valve is not in use. Horizontal, 
or up at right angles, to the pipe when the re¬ 
taining valve is in use, holding 15 pounds in 
the brake cylinder. 

Q. Flow many positions has the 10-20, 15-30 or 
25-50 type of retaining valve? 

Three. Handle down or parallel to pipe when 
not in use, horizontal or at right angles to the 
pipe when holding 10, 15 or 25 pounds in the 
brake cylinder. Midway between horizontal 
and vertical or at any angle of 45 degrees, 
when holding either 20, 30 or 50 pounds in 
the brake cylinder. 

What is the size of the small exhaust port in the 
pressure retaining valve that is used when the 
handle is turned up? 

A. One-sixteenth of an inch for freight brake re¬ 
taining valves. On passenger car retainers it 
is one-eighth inch in diameter. 

Q. If air pressure is found blowing through a re¬ 
taining valve, should it be plugged up ? 

A. No, for that would prevent the brake releas¬ 
ing. The defect is in the triple valve, and not 
the retainer. 
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ceases the brake valve should immediately be 
placed in release position and returned to run¬ 
ning position again in time to prevent over¬ 
charging the brake pipe. Inspectors or others 
making the test should note the time the re¬ 
lease is made, and in two (2) minutes (con¬ 
sult your watch) after the release, start turn¬ 
ing down retainer valve handles noting the 
discharge of air therefrom, using one minute 
in this operation, then stopping enroute, as in 
three (3) minutes’ time the engineman should 
again apply the brake and release as before as 
soon as the brake pipe exhaust ceases, in two 
minutes’ time after the release the inspectors 
will proceed as before from the point at which 
they left off and continue the test for another 
minute, repeating this operation until all re¬ 
tainers have been tested. 

The engineer should sound the whistle for 
each application and release so inspectors may 
know when to begin "taking time” on re¬ 
tainers. However, inspectors can easily tell 
each time brakes are applied and released 
from observation. 

The above method will give 2 minutes’ test 
time on the retainers holding the brake cylin¬ 
der pressure and one minute for inspecting 
after the test period has elapsed and before 
the next application. All retaining valves 
that give a strong blast of air when handle is 
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276. Q. If the brake sticks upon a freight car so that 

the engineman cannot release it, how should 
it be released? 

A. By opening the release valve in the auxiliary 
reservoir, holding it open until air begins to 
escape from the retaining valve, then close it 
again. 

277. Q. When there is pressure in the brake pipe, how 

long should release valve be held open to re¬ 
lease the brake? 

A. Until the brake starts to release. 

278. Q. When there is no pressure in the brake pipe, 

how long should the release valve be held 
open? 

A. Until the brake is fully released. 

279. Q. If the locomotive is coupled to the train and the 

air brake on a car does not release when all 
pressure is bled from auxiliary, where would 
you locate the trouble? 

A. Retaining valve handle may be turned up, if 
not, the triple valve exhaust, retainer pipe or 
retainer is stopped up. 

280. Q. How can the brake be released? 

A. First: Remove the plug in the exhaust port on 
the opposite side of the triple valve, or dis¬ 
connect the retainer pipe. 

Second: Should air exhaust from brake cylin¬ 
der through triple valve all right, examine the 
foundation brake to see if rods' or levers are 
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296. Q. Why is this rule absolute? 

A. Because the safety of passengers and of prop¬ 
erty depends upon the brake being properly 
coupled up and in an operating condition be¬ 
fore the train is started. 

297. Q. At what other time should the brakes be tested? 
A. When for any reason an angle cock has been 

closed. 

298. Q. After taking up the slack of the brake shoes, 

how far should the piston travel out of the 
brake cylinders on cars, with a full application 
of the brakes? 

A. Not less than 6 inches, nor more than 8 inches. 

299. O. What would happen if the piston traveled less 

than 3J4 inches when brakes are fully ap¬ 
plied ? 

A. An application of the brakes would not force 
the piston beyond the leakage groove in the 
brake cylinder, provided for the escape of 
small amounts of air. 

300. Q. Why should the piston travel not be permitted 

to exceed 8 inches on passenger cars, or 
freight cars? 

A. Because if it traveled farther than this a little 
wear of the brake shoes will cause the piston 
to travel further, and brake would then be 
less effective, 

301. O. How can a test be made to locate triple valves 

causing undesirable emergency ? 
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manner as for the first block of cars in the 
rear, permitting the air in the second block 
to flow back slowly into the empty brake 
pipe. This procedure to continue until the 
defective triple valve has been located. 

302. Q. How should you proceed to test the air brakes 

before starting out after a change in the 
make-up of the train? 

A. After the train has been fully charged with air, 
the engineman must be required to apply the 
brakes; when he has clone so brakes must be 
examined upon the rear cars to see that they 
are applied. The engineman must then be 
signaled to release the brakes, after he has 
done so rear brakes must be observed to see 
that they are released—see general instructions, 
Paragraph 16, road test of brakes. 

303. Q. When can a brake be cut out on a passenger 

car? 

A. Only when it gets out of order on a run, in 
which case it must be reported to the foreman 
or inspector at the end of the run, or upon 
the first opportunity which may give sufficient 
time to repair it. 

304. Q. If a hose bursts, what may be done? 

A. The hose must be replaced and the engineman 
then signalled to release the brakes. The 
train must not proceed until the brakes have 
been tested to see that they are working 
properly. 
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305. Q. What are some of the causes for brakes stick¬ 

ing and wheels sliding? 

A. Frosty or greasy rails, which reduces the 
friction between the wheels and s rails below 
that exerted by the brake. Defective emer¬ 
gency valve in triple valves, also leaky triple 
piston packing rings. Bad leakage in train 
pipes, hose and couplings, retaining valve 
pipes plugged up or the exhaust port in re¬ 
taining valve stopped up. Failure to release 
brakes on long trains especially after light 
applications. Hauling cars around yards with 
hand brake set, very short piston travel, or 
in cold weather brake shoes frozen to the 
wheels. 

306. Q. What should trainmen do to prevent wheels 

from being slid? 

A. They should watch out for hand brakes left 
applied, air brakes sticking, especially when 
pulling out of yard, after cuts for crossings 
has been coupled up, cars picked up or set 
out, stops made for signal, and when pulling 
in or out of sidings. 

307. Q. If the train breaks in two, what must be done? 

A. The angle cocks in the brake pipe at the rear 

end of the first section must be closed and the 
engineman signalled to release the brakes. 
The two parts of the train must be coupled 
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up and the hose connected and the brakes 
tested. When it is ascertained that the brakes 
are operative, train may proceed. 

308. Q. If the brake of any car is found to be defec¬ 

tive, how should it be cut out? 

A. By closing- the cock in the crossover pipe to 
the triple valve, and open the release cock 
on the auxiliary reservoir, leaving it open, 
if a passenger car: or holding it open until 
the brake is entirely released, if oti a freight 
car. 

309. Q. What should the trainman know before the 

train starts? 

A. All hand brakes are released, all retaining valve 
handles are turned dozmi, and in freezing 
weather no brake shoes are frozen to the 
wheels and wheels sliding. 

310. Q. Which is the most important before starting, 

safety or time? 

A. Safety first , be sure the brakes are all right, 
then proceed. 

311. Q. What is the conductor’s valve and what is its 

use? 

A. It is a valve at the end of the pipe leading from 
the brake pipe upon each passenger car and 
caboose. It can be opened from the car in 
any emergency when it is necessary to stop 
the train quickly. When used, it must be held 
open until the train is stopped, and then it 
must be closed. 
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A. So that the brakes will all be released and the 
train quickly charged when the engineer’s 
valve is placed in the release position. 

°29. Q, Why should the driver brakes be operated auto¬ 
matically with the train brakes? 

A. •Because it adds greatly to the braking force of 
the train, and the brakes can be applied alike 
to all the wheels for ordinary stops, and in 
emergency the greatest possible braking force 
is at once obtained by one movement of the 
brake valve handle. 


o30. Q. In making a service application of the brakes, 
how much of a reduction in brake pipe pressure 
from 70 pounds does it require to get the 
brakes full on? From 90 pounds? 

A. About 20 pounds reduction. About 25 pounds. 

3ol. Q. What should be the first reduction in a service 
application ? 

A. From 5 to 8 pounds, so as to ensure moving the 
piston in the brake cylinders, past the leakage 
grooves, besides permitting of a light brake 
application which will close in the slack gently. 

332. Q. Why is it dangerous to apply and release the 
brakes repeatedly in making stops or when 
descending heavy grades without properly re¬ 
charging auxiliaries ? 

A. Because every time the brakes are released the 
air in the brake cylinder is thrown away, and 
if it is necessary to apply them again before 
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A. Because the brakes will be applied on the head 
end of the train, and the slack run in from the 
rear, before the rear brakes begin to take 
hold. Therefore, good judgment must be 
exercised at low speed in caring for the slack 
properly before a brake application is required. 

337. 0. What causes harsh slack action in trains, and 

what is expected of the enginemen in respect 
to this? 

A. Shocks and harsh slack action are caused by a 
difference in holding power and speed 
throughout the train. If brakes are applied 
while slack is stretched, it will run toward the 
engine, and the lower the speed the greater 
will be the shock, while if the brakes are re¬ 
leased on a moving train at low speed the 
slack will run out, parts of the train being on 
different grades at the same time, variations 
in brake piston travel, also car loading. 
Enginemen are expected to meet these condi¬ 
tions by using good judgment as will prevent 
damaging shocks. 

33S. O. If the slack ran out of the cars and caused 
severe jerks during service application; if 
there were no indications of emergency triple 
valves in the train, what would you say the 
probable cause, and what would you do? 

A. That the greatest braking power was in the rear 
portion of the train, probably the train was 
made up with the loaded cars, all ahead of 
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ing up on the adjustment of the feed valve a 
few pounds may release them, and upon mak¬ 
ing the next stop let back on feed valve adjust¬ 
ment before releasing brakes. 

341. Q. When the brakes go on suddenly when not 

operated by the brake valve and the brake 
pipe gauge pointer falls back, what may he the 
cause, and what should you do? 

A. Either a brake hose has burst, a conductor’s 
valve has been opened, or train has parted. 
In any event the locomotive throttle should he 
closed and the handle of the brake valve im¬ 
mediately placed on the lap position to pre¬ 
vent escape of air from the main reservoir. 

342. Q. Are the brakes liable to stick after an emergency 

application and why? 

A. The brakes are harder to release after an 
emergency application because they are applied 
with full force and it requires higher pressure 
than usual in the brake pipe to release them. 
In this case it is necessary to have in reserve, 
sufficient excess pressure in the main reser- 
' voir to aid in releasing. With most types of 
quick action triple valves this is especially true 
because air from the brake pipe as well as the 
auxiliary reservoir is vented into the brake 
cylinder when a quick application of the 
brakes is made, thus increasing the pressure 
in the brake cylinder without the usual reduc¬ 
tion of pressure in the auxiliary reservoir, and 
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requiring a correspondingly high pressure in 
the brake pipe to move the triple valve to 
release position in order to release the brakes. 

343. Q. In using the brakes to hold a train while 

descending grades, why should the air com¬ 
pressor throttle be kept full open? 

A. So that the compressor may quickly accumulate 
a full pressure in the main reservoir for use 
in recharging the brake pipe and auxiliary 
reservoirs, when the brakes have been released. 

344. Q. In descending a grade how can you best keep 

the train under control? 

A. By commencing the application of the brakes 
early enough to prevent too high a speed being 
attained. By making an initial reduction of 
the brake pipe pressure heavy enough to hold 
the train, and as soon as the brakes take effect 
and the speed begins to reduce, move the 
brake valve handle to release position and let 
it remain there until the brake pipe pressure 
is fully restored. Just before the speed 
begins to increase make another reduction as 
before, and as soon as the brakes take effect, 
<• release them as above directed. In practicing 

this method brakes can be applied and released 
at least once per mile or oftener depending 
upon the speed, load and grade, also condition 
of the brakes. 
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345. Q. In what position should brake valve handle be 
when releasing and recharging descending 
heavy grades? 

A. Brake valve handle should remain in full re¬ 
lease position until brake pipe pressure is fully 
restored, then if time permits move to run¬ 
ning position for 8 or 10 seconds, then a 
“kick-off” movement to release those brakes 
that usually reapply from the overcharge that 
occurs when brake valve is required to remain 
in full release for some length of time. 

3-16. Q. What would cause the locomotive brakes to 
reapply after brake valve is moved from re¬ 
lease to running position. “ET” equipment, 
when releasing brakes or charging long trains ? 

A. The overcharging of the pressure chamber or 
an erratic working feed valve. 

347. Q. In descending grades, how much of the brak¬ 

ing power is available for stopping trains ? 

A. On a descending grade a certain portion of the 
holding power is required to prevent a gain in 
speed. Therefore, the power available for 
stopping is that over what it takes to control 
the speed, or prevent a gain in the same; 
remember, that the holding power decreases as 
the speed increases. On level track all of the 
braking power is available for stopping. 

348. O. Are brakes more effective at high or at low 

speeds, why ? 
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A. The amount of work the brake will have to do 
to stop a car is measured by the car weight, 
the speed and the grade. While the brakes 
hold alike with the same shoe pressure and 
speed, yet the effect of loading a car is to 
increase the distance required for stopping it 
and the use of more of the possible holding 
power to keep it from increasing in speed 
down grade. The effect of this is just in 
proportion to the increase in weight, i. e.: the 
brake on a car weighing 40,000 pounds empty 
has twice as much to do when the car has a 
load of 40,000 pounds and three times as much 
work when the load is 80,000 pounds. Put¬ 
ting it in another way, if the brakes are in the 
same condition, the empty car should stop in 
one-third the distance required to stop it fully 
loaded, because the brakes on the empty car 
would only have one-third as much work to do. 

351. Q. What brake pipe leakage is permissible on dif¬ 
ferent length trains? 

A. On trains of 80 cars or more the brake pipe 
leakage should not be over 3 pounds per 
minute. Fifty to 80 cars 4 pounds per minute. 
Fifty cars or less 6 pounds per minute. 
Every effort should be made to keep the leak¬ 
age as low as possible on any length train, if 
possible never above 6 pounds per minute. 
Trainmen and conductors should exercise par¬ 
ticular attention to caring for brake pipe leak- 
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A. No, because of the pipe friction and the drain¬ 
ing of the brake pipe pressure by the auxiliary 
reservoirs throughout the train drawing the 
air to charge them. 

356. Q. What should an engineman do in starting train 

leaving water stations, sidings, or ct'ossings at 
grade, where train has been parted and re- 
coupled, in order to allow trainmen oppor¬ 
tunity to inspect for brakes sticking and 
wheels sliding? 

A. Engineman should start train slowly for the 
first train length and should not exceed 8 
miles per hour in order that trainmen can 
watch as train moves past for any wheels that 
may' be sliding or brakes sticking. 

357. O. If the train is being drawn by two or more 

locomotives, upon which locomotive should 
the brakes be controlled, and what must the 
engineman of the other locomotive do? 

A. The brakes must be operated from the leading 
locomotive. On other locomotives both the 
automatic and independent brake valves 
must be in running position, and cut-out cock 
underneath the automatic brake valve closed. 
Air compressor must be kept running. 

358. - Q. How is a short release or “kick-off” made? 

A. By moving the automatic brake valve handle 
from running to release position momen¬ 
tarily and returning to running position im¬ 
mediately. 
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359. Q. Why is a short release or “kick-off” necessary 

after a full release? 

A. To release any brake which may have re¬ 
applied and especially to assure that the 
equalizing portion of the distributing valve 
of the locomotive “ET” equipment has re¬ 
turned to release position. 

360. Q. Should the engineman while running a loco¬ 

motive equipped with “ET” equipment occa¬ 
sionally move the independent valve to re¬ 
lease position while running along the road? 
A. Yes. He should form a habit of doing this 
now and again to guard against driven brakes 
applying with a light cylinder pressure and 
not indicated on the brake cylinder air gauge, 
to guard against loosening driving wheel 
tires. 

361. Q. What is meant by the term “Brake Appli¬ 

cation ?” 

A. Sufficient reduction of brake pipe pressure (no 
matter how made) to cause the triple valves 
to move to application position and if made 
through the service position of the engineer’s 
brake valve, may consist of one or more re¬ 
ductions. 

362. Q. What is meant by the term “Brake Cycle” ? 

A. This is a term used in mountain grade braking 

and means the time elapsing from the move¬ 
ment of the brake valve to service position 
until the triple valves are moved to release 
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position, and the brake valve is again brought 
to service position, or briefly, the time 
elapsing between two service brake applica¬ 
tions. 

363. Q. What are an engineer’s duties regarding the 

condition of locomotive brakes on arrival at 
and departure from terminals? 

A. The incoming engineman should make a thor¬ 
ough inspection, reporting needed repairs. 
The outgoing enginetnan should before leav¬ 
ing the vicinity of the engine house determine 
whether the apparatus is in proper condition 
to make the trip. 

SPECIAL FOR ENGINE HOUSE REPAIRMEN 

364. Q. ITow often must the air brake and signal ap¬ 

paratus on locomotives be examined, and 
tested, for its proper operation? 

A. After each trip, and must be known to be in 
proper working condition before dispatch- 
ment. 

365. Q. Under what pressure must it be examined? 

A. Under full pressure, i. e., standard for the 

service. 

366. Q. Should the brake pipe pressure exceed the 

maximum where would you look for the 
cause of the trouble? 

A. In the device controlling brake pipe pressure. 
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-67. O. What attention should be given the flexible 
connections between engine and tender? 

A. lo know that they are in proper position, and 
lengthy to allow for curves, that there are no 
leaks in the joints and that cotters are in 
proper place. 

368. Q. How often must the air reservoirs and drain 

cup under the tender be drained ? 

A. After each trip. 

369. O. How often must a triple valve and the cylinders 

of the driver and tender brakes be cleaned 
and lubricated? 

A. they must be thoroughly cleaned and lubri¬ 
cated once every six months, and oftener if 
conditions require. If the driver brake cyl- 
indeis aie so located that they become hot 
from the boiler, they may require lubrica¬ 
tion more frequently. 

370. Q. How often must the distributing valve be 

cleaned and lubricated? 

A. At least once every three months or oftener if 
the service or its condition requires it. 

' Q - H theie aie any leaks in the pipe joints or 
anywhere in the apparatus, what must you 
do? 

A. Repaii them before the locomotive leaves the 
terminal. 

°' 7 ~- Q- How is the brake shoe slack of driver brakes 
on locomotives taken up? 
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377. Q. When it is found necessary to cut out a "FC” 

brake, what should be done? 

A. Close the cut-out cock in the cross-over pipe 
and bleed both the service and emergency 
reservoirs. 

378. Q. Why it is important that no leaks shall exist in 

the air brake equipment? 

A. Because they would interfere with the proper 
working of the brakes, may provoke undesired 
quick action, cause brakes to apply harder 
than desired, also stuck brakes and slid flat 
wheels, and might cause other serious damage. 
O. When replacing a triple valve, how should the 
gasket be applied? 

A. Apply gasket to triple valve first with the 
ribbed side next to the triple valve. 

Q. What must be done with the air brake or air 
signal couplings when not united to other 
couplings, on cars equipped with dummy 
couplings ? 

A. They must be secured in the dummy coupling 
so that the face of the dummy coupling will 
cover the opening of the hose couplings so 
as to prevent dust and dirt from entering. 

381. O. How often must the cylinder and triple valve 
be examined, cleaned and lubricated? 

A. Triple valve every six months, brake cylinders 
every six months on passenger cars, and 
once in 12 months on freight cars as provided 
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Rules of Interchange. 




The date and place of the last, cleaning and 
lubrication must be stenciled with white paint 
on the reservoir as per standard instruc¬ 
tions. 

382. Q. How may a passenger triple valve he dis¬ 

tinguished ? 

A. By having one exhaust outlet, or suitable let¬ 
tering designating the class of service. 

383. Q. How may a freight triple valve be distin¬ 

guished ? 

A. By its two exhaust outlets, or letters cast on 
body. 

384. O. How many sizes of high speed brake reducing 

valves are there in use and how will it be 
known to which size of cylinders they'should 
be connected? 

A. There are three sizes, viz; one for eight inbhf 
one for ten and twelve inch, and a third for 
fourteen and sixteen inch, and they can be 
distinguished by the raised figures cast on 
their bodies. 

385. Q. To what pressure must the high speed reduc¬ 

ing valve be adjusted on passenger cars? 

A. Sixty pounds pressure. 

386. Q. To what part of the brake apparatus is the 

automatic slack adjuster connected. 

A. It is connected to the brake cylinder and brake 
cylinder lever. 

387. Q. Explain how the automatic slack adjuster 
• *.; y . ■ operates ? 
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A. When a brake application is made, the piston in 
the brake cylinder travels out far enough to 
uncover a port leading to slack adjuster cyl¬ 
inder, the pressure entering moves slack ad¬ 
juster piston, and causes pawl to engage the 
teeth in the ratchet wheel, when brake re¬ 
leases, the air pressure in the slack adjuster 
cylinder exhausts to the atmosphere through 
the non-pressure head of the brake cylinder 
and the spring behind the slack adjuster pis¬ 
ton pushes piston and pawl back, and turns 
the ratchet wheel, which operates on a screw 
that moves brake lever and reduces piston 
travel about one-thirty second of an inch. 

388. Q. How much piston travel is necessary before 

the slack adjuster will operate? 

A. Eight inches. 

389. Q. If necessary to let out the slack adjuster by 

hand, what should first be done, and why ? 

A. Make a slight take-up movement, the same di¬ 
rection as in screwing on a nut, thus leaving 
the pawl free. Because ratchet nut teeth 
would likely be broken if the take-up move¬ 
ment is not made. 

390. Q. How would you test the action of the auto¬ 

matic slack adjuster? 

A. To test the action of the adjuster, let out slack 
on it until the brake cylinder piston can pass 
the adjuster pipe connection' port. Then 
have a brake application made and listen for 
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the two clicks which should be made as the 
pawl passes the two teeth it should travel 
over at each operation. Also listen for leak¬ 
age in the adjuster cylinder or from its 
pipe. Next, have- the brake released and 
note whether the ratchet-nut takes about one- 
eighth of a revolution, which it should. 

391. Q. Where would you look for trouble if the ad¬ 

juster does not operate? 

A. Would look for leakage in its pipe connections, 
piston leather, the piston and its connecting 
parts binding, owing to dirt or the adjuster 
cylinder being*so tightened as to throw the 
piston out of line. 

392. Q. When applying new shoes to a car having an 

automatic adjuster, what must be done? 

A. When new shoes are applied: First: Obtain 
the necessary slack by turning the slack ad¬ 
juster nut one-quarter turn to the right to 
make certain the pawl has been disengaged; 
then turn the adjuster nut to the left until 
slack is sufficient to permit at least eight and 
one-quarter inches piston travel, after shoes 
are applied. Do not change the adjustment at 
any other point in the brake rigging, except 
to correct improper changes previously made 
at some point. After brake shoes are ap¬ 
plied operate the brake to note if adjuster 
operates correctly. If so, next move adjuster 
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nut to the right until a standing piston travel 
of seven inches is obtained. 

393. Q. On cars equipped with “PC” control valves, 
what must be considered when changing the 
adjustment of the automatic slack adjuster? 

A. That the crossheads of the two adjusters; 
i. e., the one of the emergency cylinder as 
well as the one on the service cylinder, be 
left the same distance from their respective 
cylinder heads. 

39'. O. Why is this necessary? 

A. In order that the travel of the brake pistons in 
both cylinders in emergency applications will 
be the same. 

395. Q. How is the slack taken up by hand so as to 

secure proper adjustment of piston travel; on 
cars not equipped with automatic adjusters? 

A. By means of the truck dead levers, and if that 
is not sufficient one or more holes must be 
taken up in the underneath connection and 
the adjustment then made by the truck dead 
lever. Where no automatic slack adjusters 
are applied to the car, the piston travel should 
be adjusted to six and one-half inches. 

396. Q. If a passenger equipped car having the “LN” 

or the “PS” equipment is placed in a freight 
train, what must be done? 

A. Be sure to close cut-out cock in the supple¬ 
mentary reservoir, open drain cock on same 
and leave it open. 
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397. • Q. At terminals or other stations where heating 

facilities.are permanent, what should promptly 
t . v ...be done with the dining cars,, private cars-or 
\ ’ ^ . pullman cars equipped with the air, water¬ 

raising system when the temperature is below 
the freezing point? 

A. Foreman or Inspectors, must, upon the arrival 
of such cars, see that they are promptly con¬ 
nected with the steam heat line, and that the 
steam heat inlet valves are opened up, and 
drips working properly. 

398. Q. If for any reason cars cannot be promptly 

placed on steam heat, what should be done? 

A. See that valves in hopper and wash bowls in 
toilets are fastened so as to permit the water 
to circulate through the system. If air pres¬ 
sure -is available couple up the air brake hose 
to the yard line and let it so remain until all 
water is blown out of the system. 

399. Q. If car be located where there is no air pressure, 

such as an outlying station or siding, what 
should be done? 

A. Open the valves as in preceding answer 
and notify operating department to furnish 
an engine to couple up, and furnish air to 
blow out the system, the engine to remain at¬ 
tached until all water has been blown from 
the system. 

4Q.0, Q. In case of an air brake failure, or a train re¬ 
ported that cannot be controlled by air brakes, 
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